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(57) Abstract: Disclosed is a polymer compound characterized by containing a repeating unit represented by the formula (1) below. 
The polymer compound is excellent in heat resistance, fluorescence intensity and the like, and is useful as a light-emitting material, 
a charge-transporting material and the like. (1) (In the formula, ring A and ring B independently represent an optionally substituted 
aromatic hydrocarbon ring and at least one of ring A and ring B is an aromatic hydrocarbon ring obtained by condensing a plurality 
of benzene rings; and Rw and Rx independently represent a hydrogen atom, an alkyl group, an alkoxy group or the like and Rw and 
Rx may combine together to form a ring.) 
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±?HjC (i) oB^i±sE^: (i) T^^n*#ijS^o«03gb¥(ft 



©Bsst©jg«a*<&n^ ^n^©nt>Bi-B 



m-zn&m&tf&z. m&$nzu, mttt (i-d T^$ti5*&oMb3M££^tr: 



TT'J&SuWWSK, 0. 3£;±tf*Sil<i:**J:0fiFSb<, 0. 2^±*<S6l; 



£?£b<, 



■69 0 § Z\ b. ifi£. 0 iff * b Vi, 



gcffi © ^ > if >H*<«I^ b ^^^M'fbTK^m R ± <D mm&'p & ^ M i& £ b T « 
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, futBit (3 i) (D&?\zmmrz>2~Dv>m%&: (i) T^snsifi^^y k (h> 

T<5i!utE5£ (1) ^^Wt^TH-T^UTViS^^^^WSU^o #Kl ( 
1-1) » (1-2) (DM&lZU. H-TOM^5:t«l^. 

tfrtB^: (i) x^^n^>moMvm^L(Dmo^ u) T*$n§iDiL 
) ~ (33) ©ttf^na^tts^iis^Lfc^Eyv-j&s*^ sn*, 

m&nmo i -d\z, Am\z^vtcm^\zm^--r^mmmtBmizm^rcm^\zm^- 

20 , m^wmz&nzc *^w<DMftTik&w*\z^n&mttt d 

mttt (i) T^sti*»o5iu^i:wsaic (13) -zm-znzmvmismtiL&'S 

fr. jiiffEiS (13) -e^Sn*»0igU^fi*^liD>gL^ttOl 5~5 0^)1%^ 
25 tufEiC (13) T^^nS»0 3ib#teO|»0 3&^ (13) T?S 

22 #U 5~5 0%E*JLT?»£> U<, 2 0~4 0 D£F£L</>o 



WO 2005/056633 



PCT/JP2004/018865 



ttitttt iKffEiS (13) T^$n3ii&9jgL#ft£:TBe5£ (1-1) ( 

vmt^Tttt (i-i) $>z>^& d-2) xm^n^mornvrnt^ts^^ ± 

5 T<Di£ (13) -e^$nZ>mK)MVmZ<D?-t>, t£ (13) 7^5£ (1-1) ( 
1-2) O^ErJ{C^bT^^fiJ-&^Q2,Ntl-^^> Q„*U 5~5 OKOttfflT? 
*««'&*W*U<» 2 0~4 O%©ttHT&5#-&a*£Sfc0?SLV>. Qu**! 5~ 
5 0 %<£$&ffl-C ! &&ii-g\ Q 21N tt2 0-4 0%O$BHT*«>Cl«h*W*L'Vi„ 



10 [5t+> R pl * R ql > Rp 2 > R„2* a, b, R wl > R xl ^ R wl &«fctfR xl ttS8BB'£|pJ1£ 
^%Bj^«^{b^©#U7>^l/>^cD^cTO^»«3l#l 0 3 ~1 0 8 ^-C 

# i o 3 ~i o 8 *im-c&o> figjBnto«j^*5«trX3)i^^bfc«^©^*©a^* i &, 

20 £b< tt5 X 1 0 4 ~ 5 X 1 0 6 T&&o lO^SXlO'^^WTSlK 




(1-1) 



(1-2) 
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ommvm&frz. ti¥Wi^4x 1 o 4 ~sx 1 o 6 x$>^z\t^m^L<. 5 

x 1 o 4 ~5 x 1 o 6 -e&£;i<h^£D£?£L<, 1 o 5 ~5 x 1 0 6 ^£<d(;:£?£1^ o 

m^rnvmu^mm^ a 6) ©*©#*$sa»s&*»&, Gpc©j§tnii^sw 

ns^(c±fB^: (16) «t> tulB^ (17) T^n^aiiS©*-?***-^ gpc 

15 CfcOSfl^Sn*. *5&m\z&Vt2>GP C<Dmtii&l1fce>fflfe\** GPCO^iftitT 
fh7kh'n77>SfflK 0. 6mL/mi nO^lTiLfco 7J^Ate, T 

SKgel Super HM-H OKV— U) 2*tTSKge 1 SuperH20 

oo mv-m) i**um\zmi^ ^mmizummmmm^mm^m^xn^rco & 

GPCfJSEC (iT^X»^D7h^77^-) LVffoZtl&m&h&Z. 
20 ^KW}'±W3^ (16) T^^nslftOjib^ffiO^SJ&iS^^k^iftOGPC 

25 T^r#jj mft^mm) ©Ba^tm gs^m) ©sa^ofe/j^^t^si/^. 

Tffiit (4 1) Testis *>©*«#?* 
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(5£pK ASt BSt> Rw&£XSRx\tWl%d,tmU<»Mti£*:&ls> 3rD(D^mtA 




41A-11 41A-12 41A-13 



^^iittLT«, Mttt (1A-1) ~ (1A-6 4) , (1B-1) ~ (IB- 
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64), (ic-1) ~ (ic-64) v>^-rtifr<Di$mism\z-z £>\zmtttf~D\,*tc 
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41A-63B 



41 A-64B 




Rw 
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Rw Rx > 
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Rw 41 c-26 




41C-27 




41C-28 D ./ Rx 41C-29 Rx 41C-30 D ./ Rx 41C-31 Rv £ Rx 
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41 C-48 



41 C-49 
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[jC*, Rw*s«ttjcRxtttaaHti3ii;jfti5ft^"r . ] 

»KiIibT. TI25S; (4 1-1) T*5«^$^[:|?SL^, 



WO 2005/056633 



PCT/JP2004/018865 



82 



( R ql)b 




(41-1) 

CiS'K R pl , R ql . R wl . R« , , a*J«k^bttffi«Btl^filOjBci**^"r. ) 
#ft«5S©$l'&£:LTtt, MgEiC (1) T^sn«*05IU¥tt»c:*HxT, 0. it 

5 J:D*?*L^. 



10 



n§. AttWKltt, #H¥ 9-4 5 4 7 8 ^£tfR©ft; 1 0 Kite®© 



20 ^TH^f^io«t#fti-^iiil, »^fls-&*cD*Sifc#fiE-r**«#fc*s 



i 
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2 m<Dmz& v^x 2 M-r^-s-^cQ a © i -d & r Tit± l fe^it^j^^ . 
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5 



R R 



R R 





N-N 









R 


R 








— N R 








R 


R 











R R 



1 4C0 







& (i) ^tsn&mo&ismw&m-rzftiHr-fc&wZs mtu*. a (h) 
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10 



15 




Y u (14) 



R v R z 



scd-i), (i-2), (i-3), (i-4) Twsn*i*9£UMfc**rr 

(14) tLT, j£ (14-1) , (14-2) , (14-3) S&tt (14-4) 

(Rsl)b (R s2 )b 




(Rr2)a\/ 





(1 4-2) 

( R s3)b 



(1 4-3) 




( R s4)b 

Y U 4 



(1 4-4) 

CiCK R rI , R sl , R r2 > R s2 , R r3 , R s3 , R tt &£.&R tt \Z J £tl j etim±UZ7)l> 

TU-;ur;wps, 7V-)V7)va^->m, 7u-^7j^j^s, tu- 



17 5/1, ->'j;i/*, fitfev' 



-f5 H 



, lffi<D 



«0~3©fi#£^U brao~5©gESfc*^U R rI , R sl > R r2 , R s2 , R r3> R 



s 3 



Vi. R yl , R zl , R y2 > R z2 , R y3 , R z3 , R y **5<ktfR l4 ^Wtl^^7j<^^ 
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10 



15 



20 



25 



7V—)V7)V>rzi)Vg~, 7V—)l7)V3c~)Vm, 75/ 



t7 5 7i, ~>u;i/: 



U Rj.tR,,, R y2 tR !P R y3 £R l3 , RHiR^ttS^t^p^^MtT 
^T*>£^o Y tl > Y, i •. Y 12 , Y u2 , Y t3 , Y u3 , Y, 4 &=ktfY u 4 te^n^tl^K 



•& & ^ 1 j; K> Kig-r s 3: t ^ . 

R rl , R s ) , Rr!* Rs2-> Rr3-> Rs3-« R r 4 ' 4 » Ry 1 » Rz 1 ■> Ry 2 » 2 » Ry3 

, R I3 , R yi &£ZSR 2i \Z$>tfZ>7)l*)Vm, 7)Vn^m, 7)V*r)Vttm. 7'J- 
7'J-M^yS. 7'J-M^X, 7'J-^7MM, 7 U —)V7)]/n*is 



, -f 5 75 F 



5 FS, 1 



^^n^<D^M. Attest i*hsst&&. 



Y n , Y ul , Y t2 , Y u2 , Y,,, Y u3 , Y, 4 *5j:tXY u4 »C*ViT»-&HI8#U^ 

(14-1) > (14-3) *fctt (14-4) {d*5ViTY tl , Y ul , Y l3 > 
Y u3 , Y l4 :fe«ktfY u4 #^IiC^T&£«-&, •&l£jW£fcj£U WlSfi^Ift^ 



gfc, (14-1), (14-3) Sfcte (14-4) fc:fc^Tl*f&tt£|Bj±£i£<5 
ij&frS, a = b = a' =b ' = 0 ~C$)Z> Z. ttf&S. bt*. 



<> Jg^(CbfcB#c0^^cD?t^'|4O^^^TIHx(: (2 6) TiKSftS'ft'&ttiW 
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(2 6) 

(Y u )d 



d«0XttIE©SE»<£^U 3 ^ c + d ^ 6 ^ifctlt^il, £F£L 
< « 3 ^ c + d ^ 4 *»^TSE»**-r. Y, , Y.^^SE-TS*^ -tnSttP!- 

±ttt (2) T^*n*»Ojgb#fi*-&tfia^{b^tt, #Jx.te\ TI2j£ (14 



I C J 
(1 4C) 




(14B) 
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mmtmm<DMm^to c«ox«iE©fi»£«u ci«ox«ie©^^^l, & 

(14B) T^£*l31Cs|Sf£:LTte:, JfSKIt TfEiS (14-5) , (14- 

6), (i 4- 7) T^nsfc^wwsn-s, 



CiS*, R rl , R sl , R r2 , R s2 , R r3 , R s3 , R r4 , R s4> R y , , R z , , R y2S R z2 
, R y3 > R !3 . R y4 , R Z 4> Y tl , Y ul , Y t3 , Y n3 > Y, 4 *5«fctfY i4 ttfl&BB£:l5lCjg 
■*£*U a' H0~4©II:$il 1 b* «0~5©S&fc£SU c«0~3<Dg$C 
dttO~5<Z>SE|fc£^U a' +c^4, b' +d^6, 3^c + d^6T^ 
R rl , R sl , R r2 , R s2 , R r3% R s3> R r4> R s4> R y , , R 2l> y n% Y ul , Y, 
3 > Y u3 , Y, 4 J;t;Y u 4 tl-ftlM^StS*^, *n£ttl^— Tfc&fc^TV* 

awa (i4-5) ~ (i4-7) T*sns'tt^»^*nfc»'&oa530«jftv^ : F 
«©&#Tffc^*##5n«£U3^T$?i;Lv>. i«)^oitBS (14B) fc-st^ 

« (14-5) ~ (14-7) T^StL* £?£b<«0. l-lO^M© 

(1) ^©«9igUIM£<t:ft£K 2ra©*^fcg8#T5fiffcg£Wt-£>(b£%£## 




( R sl)b' 



(1 4-5) 




(14-6) 



(1 4-7) 
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m&&&m~rz>fc&y>itLT\t, tib^s (2 n ~ (24) (Dik&mm^znz. 
±tBit (14) -e^$n^^#jtjipx.T, tsb^: (2 1) ~ (24) <zH>-rn^T 

Y 5 -Ar,-Y 6 (21) 

Y 7 -(-Ar 2 xA Ar 3 Y 8 

N 'ff (22) 

Y 9 -Ar 4 -X 2 -Y 10 (23) 
Y M -X 3 -Y 12 (24) 
(iCtf, Ar P Ar„ Ar,, Ar 4 , f f, X, , X, *5«ktf X, teffigEtl^DT&'S 
. Y 5 > Y,> Y 7 , Y,, Y,, Y l0 » Y,,, *5 «kOT, 2 tt*n**Utt3iK:S^lirflBfc« 

-ktBj£ (1) T^$n-5^{3JPAT, life (3) , (4) , (5) (6) © 

M^m±vrcM^it^m, ±ntt (h) , ±tBiC (h-d , ±ib^ (2 1 

) ~ (2 4) (dJPATTIBS; (2 5), (2 7) ^£tl^b-£#/£M$fi: UTfflUTl 

E, -Y 13 (2 5) 

E 2 -Y 14 (27) 
(El, E 2 HiEO^St fM^tt57U-M, 1 fliO^fft&T^ >££^ 

u y 13 , Y 14 tt*n-6niffii:fcfi^ci8#u-5*iStji*s^-r. ) 

±bBiC (l) T^sns»oigb^^©ttD5ib^ffit^*, ±ib^ (i 

3) ^^-r^2M©Sg^t^-r^«^SSr#-r€>^a-%i:LT«, TfBxt (15- 
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Ar 8 -Y 



14 




(15-1) 



C^cfU Ar 6 , Ar,, Ar 8 > Ar,, Ar,,, Ar,,, Ar„, x $5<£:Z$y (DfeMte 

^x**— h^;ua, ^y^DyMt/fM, -b (oh) 2 , 

10 Aoy>IfilTtt, 77^1^ ^JM^, a^SfcHC^*** 



^4>, Me«^;i^£> e t tti^H^it. 

20 -CH 2 S + Me 2 X", -CH 2 S + Ph 2 X" 

-CH 2 P + Ph 3 X- (XIJAoy>Mf ) 
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-ch 2 po (or' ) 2 (x&/\ny>;i^£^u r' tu-;ps 
t/ADy'Mb/^Sitttt, ^Wfc^^i/g, ^t^^;p», ^kikt^jm. 

> *^tX7fJH, -B (OH) 2 ^:£^tf ^n-i> 0 

a >X (Organic Reactions) " , |14#, 2 7 0-4 9 01, v 
3>>7-rU- T>F D->X (John Wi ley&Sons, Inc.), 19 
6 5^> "JrJVtf—yZ -»t->7 (Organic Syntheses)", 
3 VZ'rJ (Collective Volume VI), 407-411 

M, > ? 3>'7-fU— 7>F t>X (John Wi ley&Sons, Inc.) 
, 1 9 8 8^ Ufa.— (Chem. Rev. ) , ^9 5i, 2 4 5 71 ( 

1 9 9 5¥) , -y^—TJU *7 J * ?\J y 9 ^5^hU- (J. Orga 

nomet. Chem. ) , ^5 7 6i, 1 4 71 (1 9 9 9^) , V 9 U^zV^r=x.=f 
— ^rSXhU- ^9u3tV*=L=7— y>#yW (Makromol. Chem 
. , Ma c r omo 1 . Symp. ) , |g 1 2#, 2 2 91 (1 9 8 7*f0 &£tfe*£ 

14), (14-1), (14-2), (14-3), (14-4), (14B), ( 
14C), (14-5), (14-6), (14-7), (21), (22), (23 
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), (24), (25), (2 6) , (27), ( 1 5 - 1 ) T££n*f 
¥5-20235 5 n&mztZMViJy&Wmtf Stt^o -r&fc>-£, *)l^)m&&lTZ> 

S2os^v^i2o^_h#-r^>^'&%©j^ADy>'fb7j<^^J:§S^, tji,*-^ 

10 > ^RJH^ttS^it^T/S WS^itCKn o e v e n a g e 1 1 

r r yfcm\Z&Z>m&f££<Djj&frM^2ftZ>„ 

«\ H e c kHiS, Sonogashir aSJfo^ffJfflT^o 

z u k i jjy7V ^^tC^DS^-T^?*, G r i g n a r d Jxifctck D I^tl) 
Ni (0) it^ic^DS-er-r^^ffi, F e C 1 3 %£(DMitmz&r)m&TZ>Jj& 

20 Z\n^><Do^>> W i t t i g£j£fCcfc£M-£\ H e c kSC4c=fc Kn o e v 
e n a g e 1 &cfc^S u z u k i *^y^U >^HJ^(CJ:Di^1"5^' 

Gr ignardS«CJ:DI^m *-;Hf nffiiffflct J; OM^rT^ 
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, Y u2 , Y 13 , Y u3 , Y l4 *5cfct;Y u4 Y 5 , Y 6 , Y 7 , Y 8 , Y 9 , Y l0 , Y^te&tfY^ 



j^f44b-&#i£LT«, vAnywb'fb-^ tfx h) fbi^K 

t*x (7U- ;px;i/^^-h) 4b-£^> tfx (7U-^7MJi/x;^-h) te-o^ 

15 &£V>teAny>-7;Wl'X;i'**-Mb^K ADy>-7<J-;V7;P**-hft 
£«K !\U>f>-T 'J — ^7;WXJI/*^- Mt£*J* 7MMJl/*^-h-7U 

25 Sfc, ^^OS^^&^T, (Y t , Y u , Y M , Y., 

, Y t2 , Y u2 , Y 13 , Y o3 , Y, 4 *5«fcaCY. 4 Y 6 , Y,, Y 7 , Y 8 , Y 9 , Y 10 ^ Y M *3<k 
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(-B (OH) 2 ) ^.tWJiSxxf^icotJH:©^ (K) ©Jfc^RWfcl ( 

t 

®S K/J ttO. 7~1. 2cD|gga) t?*0, — ry^r;WllrtKSfc^9^^A**SE 

x^JMb-^ TU-;ux;i/*^-h-^^m'fb-&^i, 7U-^;^-h-^s 

b-^flHb-g-'-l^ T U— ^7MiWM^- h-JK^XX^Mfro"^ 
liiOWSlK |WI^fc^7KMa*ff oZ.tfiW&l<^. -fib, Suzuki* 

fn^bTK?^ ^>-t?>> h;kx>\ x^;i/^>-t?>, *^i/>ft£©^fn^fb7K3}t, 

E3^b^> ^DD*M, y^DD^^X ^aa7^>, 7Dt^>, ^70D^ 
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>^>, ^D^E^>^>, /7DP^>, ^D ; EAW>, ^DD5>^D^\^r1t>, 

, N' -Th7/fJl/X^I/>y75>, hf 'J^>&f075 N, N-^^^-JV 

^A75h\ N, N-^Wth75H, N, N-yI^7th75K, N- 

, ^x^;i/x-^;i/^$^»^$f^LVi 0 



25 ^iCil^f^OllilsftLTWI^ (14) , (14-1), (14-2), 
(14-3), (14-4), (14B) , (14C) , (14-5), (14-6) 
, (14-7), *5£tf (26) O^TY,, Y, , Y, , , Y u , . Y t2 , Y n2 , Y 13 , Y 

u3 , Y ti &<i:ZtY ai tf/\ay>$:jjkir<Db<Dit. «A«*y^>j >^Si£, gB8iHj£3S 



* 
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££§V>T (1 4- 1) , (14-2), (14-3), (14-4), (14B) , ( 
14C) , (14-5) , (14-6) , (14-7) , *5j;tf (26) OY P Y„, 
Y,„ Y ul , Y 12 , Y u2 , Y, 3 , Y u3 , Y, 4 *«fcOT l4 ***B J PK:«€rlftA/t«|jft© 

*li«il^f^*0JlfitlTffflft (14) , (14-1), (14-2), 
(14-3), (14-4), (14B), (14C), (14-5), (14-6) 
, (14-7) , *S«ktf (26) OWp Y u , Y tl , Y Bl . Y, 2 , Y u2 , Y 13 , Y 

©ffv^-rsos^stt> Tttt (14-8) T^^nsft^tiAWtt^. 




(14-8) 

7U-M« 7'J-M*'>S, T'J-^ftS, 7U-^7M;i/», 
l^J«+yJHSfctty7yl^l, R y8 £R z8 teSMl^LTgi 

tfT-fe, R y8 fe=tt>'R z8 tutu T;i/+;i/S, 7U-M, tu-;1/t;u^;ps, 

ffffS^; (14-1), (14-3), (14-4) T-^n^b-^T-S^T, Y n 
, Y„ | , Y t3 , Y u3 , Y li &£tfY u4 tf$km^~T:£>Z>lt&'®)$ : &f$ l -3- 5^ttTtt 
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, TIBiS (14-9), (14-10) Sfcte (14-1 1) T*3n-5ffr&4&* : 



( R sl)b 




(Rr 3 )i 




( R s3)b 



(14-10) 




(x^"-! 3 ^ R r | ^ R s J R r 3> Rs3> Rr4^ Rs4> Ry1> Rzl^ Ry 3 * Rz3^ R 

5 , a&jizSbu^n^tittztmVo Hit7kmmi L &i£-? a ) 



y 4 % 2 4 



R 



tfTfe. ±fBiC (14-9) T^$n^>'fb^<£:*^b?fiJ-C t *^t:T^^{C<fcO, 

±13^: (i4-i) T^$ns^«i*'&dc-r*^ffi**sjESJRs)so«^&»*bvi. 

10 a = b = 0 £j£iR*©«j&j&>5$?SI,Vs. 

#58H©K$^fc^»©K»iLTtfflifc (1 4) , (14-1), (14- 

2), (14-3), (14-4), (14B), (14C), (14-5), (14 
-6) , (14-7) , *5£tf (26) (D^T, Y,, Y u , Y n , Y ul . Y t2 , Y u2 , 

(14), (14-1), (14-2), (14-3), (14-4), (14B) 
(14C), (14-5), (14-6), (14-7) , *«t« (2 6) OY n 
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Y u , Y tI , Y nl , Y 12 , Y u2 , Y l3 , Y u3 , Y t4 *S«k^Y u4 &Y)l>Zl3rz/M!g<D7m£ 

W.T)V*)V4kUMm^2>?2i£<Dnx<DfcJfc\Z£lO. Y t , Y u , Y n , Y ul , Y l2 , Y u2 
, Y t3 , Y u3 , YuiJcfc^Y.^TKtStlitMfc^^Ml/, -d^-c. MZ-tt 

£fc, *%BJOi^^^b-a-^CDJ^i|sfi:bTWffi^ (1 4) , (14-1), (14- 
2), (14-3), (14-4), (14B), (14C), (14-5), (14 
-6) , (14-7) , (2 6) (D*p-C\ Y,, Y„ , Y tI , Y u , , Y t2 , Y u2 , 

10 Y t3 , Y u3 , Y.^i^Y,,^")^ Sfc«^^^XX^;i/SSr^f tiffB 
O^fe^CcfcD, (14), (14-1), (14-2), (14-3), (14-4 
), (14 B), (14 C), (14-5), (14-6), (14-7), ( 
2 6) cDY t , Y u , Y tl , Y ul . Y 12 , Y u2 , Y 13 , Y u3 , Y t 4 ^ctr>'Y u 4 *A > 

"rMfrtZ>Z\£iz<k D#£ti£o tffie<7)^}4^^i;D, (14) , (14-1) 

, (14-2), (14-3), (14-4), (14B), (14C), (14-5 
) , (14-6) , (14-7) , £>£Z$ (26) CD Y, , Y u , Y tI , Y ul . Y t2 , Y 
20 n2 , Y 13 , Y u3 , Y t4 *3ctOT u4 ^APy>, hV7)V3rU*$>7,)V-fc*—hmmz 
m^^fcih^^f&L, ##^301* [Journal of Organic Chemistry, 199 

5, 60, 7508-7510, Tetrahedoron Letters, 1997, 28(19), 3447-3450] ^IB®^?*^ 

=to, *vm^^)wt'?z>z\t\z<£r)mt>nz> a ^mmM^it^m^n^ - 

25 £b^„ 




(2-0) 
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tsej£ (2-0) -cmztizfc&m** ties*; (2-D sfctt (2-4) -c^sn 
ess*, A L at*j;^B L siH4-c-n-6na&fc, mmM^Lx^xh^^mmmit 
fc^f#^<b**jHT& o , 2 o<o«s^tt*n-6nA L is*«kr^/*]tttB L jii±K:^ 

ffiU R wL *«fctXR xL tt"€-n"6n§fe5tfc**JS^ 7;WUg, 7J^ + y«, 7 )V :d r 



U-;US, 7'J-M+yi, 7'J-^tS, 7V—)V7)V3c)Vm, 7V—)V7)Vzi 
3ri/m, 7'J-)l/7;i/WtS, 7'J— ;i/7;i^— 7'J-^7MZJH, B 
I75/S, I^y'JJH, Aoy>If, 7->;i/S, 7y)W+yS, -f 5 >£S2fc> 

20 75 fs, n-f5FS, i ffio^ss*, mmmmz ( 

HtLTH Lewisl, Bronste dffe(Dl*~§ c flX ) h<£: < > Itttt, 



15 
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o fcfc<DM.m £lt\z, m> muuiiofcjfc&mzb&ztf, - 1 o ot:~2 o org 
±12^: (2-D *3=t^ (2-4) ^tsn&it&Mtvx\zm^it~Tm<Dm&&& 




HO R WL 
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~-)V7)V*-)Vtt&, 7V~-)V7)V*r—)V3k. 7U-;P7^=^S, TS7 



10 



*^BJ«_hfS^ (2-1) T^Sn*-ft^©*iiS;£feT*oT, TIBiS (2 

-3) T?^tsn&4k&totRi&2i£z>zL£ ! &&wit.°rttm* *5=bz>\ ±SEiC (2-4 

) T^^tlS^OSIMTfeoT^ TiBiC (2-5) T^tlSM*^^^ 
^Ji^$tTX^M L fcfib]ttilBB^ (2-3) ^mZn&itfimtRfo-Z 




(2-2) 



O 

x 

Rwl Rx l 



(2-3) 




(2-5) 



^JfiWO^SfflV^-B^iiCfcO, WO 2 004/06 104 8 Ht3«©'&*K;i/— h 
15 ^:£CD|!E#?£ic:tb^Tr|3flROMi|Sf5&^MXgT±aB^ (2-0) "e^$n*SSfltig*«t 



20 %m^2>ZL\Z&K). giJ^#/cD^$«]$iJTS^<h^-r^So 




C8H17MgBr 



C0 2 Me 




08^17 





C g Hi7 Q H 17 CgH 17 

WJ^£*U ^JSJO^O^tUTte, i/ODY^y^A, yotT^y^A, 
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±lB©^T^^;Hfc^nfc^»o^^;i/*ssiftu>t«c±ia^ (2-2) 
jfttfa (i) , tfrfbSJ! (m , Zkitm (i) » n-fbiH (n) , a»wfc«a 

10 ^iWSUK 

_hfH^ (2-3) ^$n«<b-&ifetLTttWAtdrTSH©«ji^»tf Stl*. 

0000 o 00 

A A A ^ X A A X 

H H H^C 5 H U H^C 3 H 7 H"X 8 H 17 H^C 10 H 2 i 

OOO O O O 

a ^ X ^ X X X X 



C 5 Hn CsHn C3H7 C3H7 CgH 17 CgH 17 Ci 0 H 21 Ci 0 H 2 i 



O O 

H 






o o 





o o 






(2-6) T^$n*<b^tR wL *«fc^R xL2 -X L2 T*Sn*^<»t*JS[3SO# 
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(2-6) 

Rw L ' H 

5£fK a l ^, B L at*<fcr^R wL tt±eBfcigi;jfti**^"r. R, L2 u7^;i/S^b 

GrignardKH, UfCAy^ V :/d ¥)17S. F\ U^^A^It^^W^^^v 5 

R«fcffiViSn*»ISEi:bTtt, ^>^>, 'V*U->, *!7&>. v^P 

20 , f h7tFn77X h ^ t H n tf ^ >, ^^It >U £©I-tJH, ft 

g^n, m—mm* bv *^)uts.>, mjx^75>> n, n, n* , n; -t- f 

7/fJl'X5 1 I/>^75>, tf»J5?>&f©75>S, N, N-y/fMM75 H 
, N, N-y^?^7tF75F, N, N-^xf;P7th75H, N- ^^Jl^EJl^ 
U F\ N-^^-2-t:D'J F>!it*075 F«)ii*^Stl, J£— 
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-^7A, A 1 i q u a t 3 3 6 fc£(Dmr$&W}fim<Dft&T\zmMmM-?2> £ LAWS. 

mz, ±ibj£ (2-6) T?^$n*jb^«»*«Tffi^ (2-7) -e^sn, TiHzC (2 

-8) ^mZn%ik&%t&mm<Dft&T\Zfcm2li:Z>ZL£\ZJ:^TT$tt (2-9) 
5 T^^n^'fb^^^T^ £ ttf-£^z>„ 



5£4«» 5£f, A L m*3J:^B L m«±fBi:|lIi;ici*^^T 0 R L7 te_kfB:£ (2-9) (3 
10 )V7)V3r)V?,)V-fc*~- b^&m-r. 

R L7 t:^^57;i/+l/>ItLTH TJV^Uy&tLXit, pimmZ 4 ~ 2 0 
15 . ±a3^ (2-9) T*SnS'fb-&«i:bTtt0IAtiTEO«lifi3$«*W r Sn*. 
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>$eS, 7 5 FS, ^SFS, lffi©^^> ^^v^X, W.Wkt))l^*i')V 
±SS^ (14-1), (14-3) (14-3) tl^ib^©^^ 

10 ^^)o 
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R y3 -MgBr 



MeO 




OMe 



BF3 Et20 



MeO 




OMe 



1) BBr3, CH2C12 

2) Tf20, TEA, CH2C12 



TfO 




OTf 
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6 0wt%m ^mom^mtm^mmam^M^-r^m^zu, ^(du 

10 ^ftCMlTif w t %~8 Ow t *f?£b< 

♦ 

^m^\zu^<DU^±w\zn\^x%%mm<Du^n^u 1 w t %~- 8 o w t 

0, ff$l<lj:5wt%~6 0wt%m ^^(Dm^it^t^mtm. IE 

?Lft j; / £ tz um^-mmmm^u^t z> m& \z \^<dm^±^- \zn l 

15 X^^tmiU(DU^M^tl w t %~5 0w t %X&0. ^Ktt5wt%~40w 
t ZE?LiiiM'l4^tm^M'l4™«^n^<D^ffi-T 1 w t %~ 5 0 w t % 

TT&D, £?£L<«5w t %~4 0 w t %X$><0. ^WCDMtt^k^Vi^miX 9 
9 w t %~2 0 w t 

09 9/1 3 6 9 2, WO 99/48160, GB2340304A, WO 0 0/53 
6 5 6, WO 01/19834, WO 00/55927, GB2348316, WO 0 
0/4 6 3 2 1, WOO 0/0 6 6 6 5, WO 9 9/5 4 9 4 3, WO 9 9/5 4 3 8 
25 5, US5777070, WO 98/06773, WO 97/05 1 84, WO 0 0/ 
3 5 9 8 7, WO 00/53655, WO 01/34722, WO 99/24526, 
WO 00/22027, WO 00/22026, WO 98/27136, US5736 
3 6 , WO 98/21262, US5741921, WO 97/09394, WO 9 6 
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/2 9 3 5 6, WO 96/10617, EP0707020, WO 95/07955, 
4#M¥2 001-181618, #i¥2 001-123156, #Hi!¥2 0 0 1 -3 
0 4 5, !&m¥- 2000-351967, #|tfl¥ 2000-303066, 2 0 

00-299189, #F^¥ 2000-252065, 2000-136379 
, # HB¥ 2000-104057, 2000-80167, 10-324 

8 7 0, 4f H¥ 10-114891, #FfH¥ 9-111233, 9-4 5 4 7 8 

(D^^cfc^S^, ^U7U-l/>k-l/X Jt(Dmmfo&&Zf2iM&fc, 

#1] A^F^&H 5 7 - 5 1 7 8 1^ |Wj59-194393 ^tefflZ&M 

HS^T^ffc^LTte, U >?'i'A^4 , ^P£ v r ; g)Ir(ppy)3, Btp 2 Ir(a 

cac), a^^tf'L^JSfrSPtOEP, jl— Dt!^A*'4 , 'L^JSfr«>Eu(TTA)3phen^d'« 




Ir(ppy) 3 Btp2lKacac) 
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C2H5 C 2 H 5 




C2H5 C2H5 




PtOEP 



Eu(TTA) 3 phen 



Hi^Mftt LTlftWHil ^JAtefNature, (1998), 395, 151, Appl. Phys. 
Lett. (1999), 75(1), 4, Proc. SPIE-Int. Soc. Opt. Eng. (2001), 4105(0rganic Li 
5 ght-Emitting Materials and Devices I V), 119, J. Am. Chem. Soc, (2001), 123, 
4304, Appl. Phys. Lett., (1997), 71(18), 2596, Syn. Met., (1998), 94(1), 103, 
Syn. Met., (1999), 99(2), 1361, Adv. Mater., (1999), 11 (10), 852 , Jpn. J. Appl. 
Phys., 34, 1883 (1995) & £ tlT ^ & „ 

15 #^©sijcDi£MtI<hLT«, ^mmvmfr^-ik&m (3; (1) T^zn&mvm 
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5 £fz. S'JCD£?£bV>0iJ£bT«, fitittt (1) T-^£*lSif&Digb3M££5 0^)1% 
10 ££13, SijGD$?£bl^#<J<hbT«, HfffBS^ (1) T-^$*l£$gDiILiii{i£ 5 O^P 

i lg©SE*i^#^ ififBiC (i) T^$n*iS»oigb#tt*7 o^;i/%^±^o^i 

20 (1) TiK£*l£$§D>Mb3i{££, itufBa£ (13) T^Stl**0®b#ffit© : &;i'Jt 
#«, 9 9:1 — 5 0:5 0 t&SK^ilflfigWT?**. K^EJPJta*, 98 : 2~7 0 : 

gijo«toff*b^i«^ffi^i»©0yibTtt, Mies: (i) Tension 

bUIB^: (1) T^^nsiDIb^i:, (13) TS$ti5iOILffit^ 

<b&0> rt^MfBiS (1) T^^n-S^OilbrntetMIBS; (13) 3 tl* « & ig 
b^ffitO^Ht^Q 0 : 1 0~5 0 : 5 OTfeS, ii&:5H^fi/&^T<&£. fe^Wt** 
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, 90:10~60:4 OT^S^t^ #ffr4#tt&£<D^T\ =k0*f?£b 

<, 8 5:1 5~7 5 : 2 5 H 5 (3$f * LV>. 

5 buIBiS (1-1) T*3ft£tt&3gU#&Sfctt5£ (1-2) T*Stl§il3lb 

jim£j&> sawms tws l < , a; (i-i) -cm-ztiz>moMvmGLT°$>z>m&& 

=bD£?£L<, it (1-1) \Z$5\,^T ai$&tfbW0<Dm&tf2 <E>\Zlt?$.L< , R wl t 

R x , ^7;p^jHoi^^j; 9 Ji? * L < , M7;WPS<£>#tifti$c^ 3 «±t* 

io ttrgass; (13) T?^$nsi»D5gL#fi:tt, wsa^i 3 4-r?^$n^^oiibm 

tefeU<teitufB:£l 3 7-C^StL«»ili05gU¥ttT*SJli:*W*U<, fufBit (1 7 
) T^$n5»9igMM£*>L<tt5£ (20) -C*Sn*iftOjgL#ffiT*S^t**«J; 

20 Mt2^ (i) xmzn&mvmism&cDfrfrzfc&Mfr^t&M&immt. mttt 

, tflfsst (D T^^n^^o^LWio^e.^^ie^-T^^itufs^: (i) 

25 ^€T!B^iaj«**«ffSL/<, jtufBiS; (1-1) Tj*£nSttBML#te©#*>£fcS 

ffia^t^iffiffiit (i-i) T^3n*»BSguii#£ffiiEa;i 3 4t^$nsi 

OilUM^^^^.^^'fb^^^t?^^™^, MfEiS (1-1) T^sn^&i 

oigu#ffi©*.^5^s^^k-&«fetwias; (1-1) T?^$ti«»i3igbmttt«e 
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£b<> msbs: (i6) ^zn&m?)MV&&<DfrfrZfe&&frTik&WLM%tt ( 

16) T^^tl^i^OMbWiiMfH^ (17) T^£n£*&0SgLm&^£>ft3ii5# 
Tft-&^£^i?^5H^fi/&#K MBit (16) T'*$n£ii&03IbJ£&<D^£&£i^ 

5 ft^w^m t.m%tt (i6) T^^n^^oMbWituis^: (20) -cm^n^mo 
bwtButs^: (17) x-^n^m^Mvm^^r^m^^^&^xmm^: 

(16) T^$nS^DjIb#{5^i^0igU^4cD7 0 ^;i/%.£(_kT&£i§5HMt£- 

10 ^£^tm#^I/&^> ffflB^ (16) T-^$n&ii&93Mb#'f£cD^£&£i^#^Mt; 



1=3 



^tMie^ (16) T-^^ti^^OjibWiMfe^; (20) x^-zn&mvMis^ 



^5.^^^^t:^T$»^TtflfE^ (16) T^^n^i^OjgbW^i^Ojgb 

ttilB^ (1) T-^£*l£|£0jIbllMi£5 0^6)1/% KA±^tf^M^#:TS.^T, 2V* 
15 t:^l^tt^^T^§^ |«J — cD^t93Ib^iCDa^.-g-fe-Br^^^^)^fi-&#5:2 

e, , ilufEit (1) T^^tXSi^fQMb^ittfllB^ (13) Tr^^tl 

20 <, tfriB^ (i-i) T^^ns^DJib^iiMfE^i 3 4-c^nz>m<9MLm& 

^^^ii#DMb^i(Da^fci±«l^— MIB^ (1-1) 

^ tr 5^ ^ft^ti -e & t , m*s-&#^^ ^m^it urn. wzmtz&fimvmv ma <o m. 
25 fr&tDmzm~xfo%mft^n&%&&K)itf%.v<s hubBsc (i6) -c^n^moM 

bTOiilK (17) T^$tl^i^0)Ibm^?)/cj:^*fi-&#:*2S^M^ J ? 

m---e&z><tifrT®.j&M. mm^. (16) T^^n^^ojibw^HGta^: (20) t 
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5 1) ^mZn&mQMVW&ft^mQMLmtiV^frtttfQ 9 : i~9 0 : 10T& 

«>*s^-#:iHufB^ (1) x^tsn%MK>Mvm±tmtt (1) T^^n^i^Ojgu 

W^O^OMbWiO^&^lt^S 0 : 2 0-5 0 : 5 0 T&£*fi-&#£^rr& 

i^^m^^w*u<> mbE^: (i) ir^^ns^DMLm^tMfB^: (i) 

n^^0jgL^{4^W^0MUWi®^e;Wlt^9 8 : 2~95 : 5T*5*i^t 
10 ffjpEiS (1) T^^n^^OjIU^ittflfB^ (1) T^$tl?>i^t9 5ML^i^©^ 
OMbW^Jl/it/On 0:3 0-6 0:4 0 Tr^^^a^^^Wr^i^^S^ 

m\z&^x. mttt (i) x^zn&mvMLmttwittt (i) -e^n^iio^b 

15 m^^OiliOjiUWcD^E^t^g 9 : 1-7 0 : 3 OT^S^tWJlK 

mse^; (13) T^n^DiibWi^tms^*^ 1 mm&L±^tsM^m.f$. 

it (1) T*£ftS«93gUIM£ifitf8Ext (13) T^^nsiOIU^O^M^ 
9 9:1-7 0:3 0 TfeSi O \ZM^it^h b < ttftl^ft^f^tS Z t.t>m 
20 $L<, 9 5 : 5~8 0 : 2 OTfeSIi^UD^fSlK 

m%tt (i6) T?*^n*i*03Bb¥fi:o*.^s^*sj^ : Fib-&*iiflaa5^ (i6) 

^J^^tTiS^m^, itufEit (16) T^$n^«ftOiib^iME^ (17) x-^ 
25 05&S^Jt«2</^g&£^l£DMb^ 

(i 6) T*sn*«osu^ffitfl(r8as: (1 7) ir^sn-siioigb^o^nt^ 

9 9:1-7 0: 3 0 T&£cfc 5 ti^^HHb^fe b < It&m&fc&M&lT & Z. Ltfftf 
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£L<, 9 5 : 5~8 0 : 2 0T»£ 0 jf*Hr>. 

miss: (i6) T*^n%mvMhmtiL<Dfrfr<bfcznft?fc&w£ntim7£ a 6) 

ftfcfftrfSa^H&JfcW, iiufES; (1 6) T-^£n&M^b#te<hiiufeiS (2 0) 

©^s^-it ras v i \zmu z> o jg u © t>-& » iwi - -p * & lis ftj-fafcrn \z & 

(16) -e^$n^^f9 3iU#{iitulES; (20) T^nstfcOMbWcwwta* 

9 9 : 1~7 0 : 3 0 5 t3i%^^b^fe b < te^ir£#:£?g"£rr£ CI £ ififff- 

10 SK, 9 5 : 5~8 0 : 2 OT*Sut*«'«tOffS UK 

^•10 3 ~1 0 8 @^T*>9, Mttoi^feck^if I: bfci^oifoi^^, $? 

SL<(i5 X 1 0 4 ~5 X 1 0 6 1?&D, 10 J ~5X10 s ^5(lffSlK ddT, 
15 2S^±»i%^^b^^tB-&bT#^»tlfc^#l 
£ G P C T##t b fit £ V >5 o 

A^UmTfeD, |ffSL<tt2nm~5 0 0 nmTfeD> $ S i; b < U 5 nm~ 
20 2 0 0 nmT'W. 

hii, ^tfrzi-hr^ /v-n— <7-f 7— /t— 3— -hfe, 

W^yn-h^ X^V-^-hffi, X*'J->WM8c, 7l^VBUWj£, t7ty h 



i 
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MafC*fUTjl^«2 0w t %~1 0 Ow t £?£L<te4 Owt %~1 0 0 

5 wt%T&£ 0 

lwt%~99. 9wt%t^D« ^$L<ii60wt%~99. 5wt%TS0, £ 
5t:Jf$L<80wt%~99. Owt%T^§. 

Sfc8e>tC«}flE*«2 5*CK:*5VV'C1~2 OmP a • s <DigfflT&-g> £ <h jW* b < > 5~ 
2 OmP a • s <D^fflT'^-5> Z\ i^=t 9£? £ L < . 7~20mPa-s 

li¥^fl*l 5 0 3f fiti^Jf S 1/ < , 10 0M± 
£?£L<> 3 Ow t fc&TT&-5££j&*3gtw*i?*bV>. 
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>, 1, 1, 2-hUi'DOX^>, ^DD^>if>, o-zy^UU^>^f>^(D^.m 

io m&mm. 7th>, y^kx^i^h:^ s^o^ii-/>^»>r h>3^$L mm 

15 i, 2-^^>~j*—)im<D£m7)iu—)v&£x$^-<DmmVf. *$;—)v, x^y 

— ;k -/dav— ;k <V7*D/u-Jk ->^n^\^+i-y— ;^cdt;hi— 
vy^;i/x;i/^^v-H^cox;u^^^>H^«, n-^wp- 2 -trnu F>, n, n 

20 4>& < £ t> 1 ill^±^ir*ij£ £W L , fr~Dm&J) % 0 °CRT, iffjS* 5 10 0 °CW±-Z;£> 3 

sl<, h;i/x>, ^>ux x?\H^>-tf>> >?x5 1 ;^>if>, huy^;i^>if 

25 n-^nO/^>-fef>, i --fa tf;K>-tf>, n-y^;i/^>if>, i 

^>-t£>> s-^;p^>-tf>, 7XV-JK xh=^>^>-tf>, i - y ^ji^ 7 9 V 
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io , m<D i tioiiw^^ 180 r^TcD^T*^ c i u < . i mmomm 

15 

Wkm% Mifi i 8 o ■CRiKDigj&Tfc 0 , < t l 1 8 0 °C£IT 

20 2 0 0 °C&± 3 0 0 °Ci^T©^T$) 0 > < t %> 1 ffi&®ft&t£3|lj£tt< 18 013^ 

c tarns. bv> 0 

J^i^M^ ©^i©Il© 4 0 ~ 9 0 w t %T*§ I t < , 5 0 

~9 0 w t % £ 3; U<X 6 5-8 5wt <h^$ £> b 
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>*5=t & M s s 9 n ^4=- S & * ffift. =¥■ U J: -> ^ □ ^ ~>;p^ >-tf >^ £ 

(ilftfij, 1 9 7 6¥) J fclBftC^T^J&S^t^-C^*. 



05gUW©^< ife 1«RS«, ±CSC (17) &L<«±f25£ (20) 
* 0 SB U£ffiT» -5 L<, ±fB^ (17) T*Sn**Oilb¥fi:T»S^ 
20 £#««fc0$f?3;LV>. 

±is^ (1) T*sn**0jgu#ffi<o*^6tt*S5mb^«*ia*t±ES (1 
) TTKznzmQMvm®:* iwm£±ttt (13) T^sns** ossutMa* 1 

25 ±iB5£ (13) T^^n^liDiiUWi^ iam^tr^Tft^^2a^trc:«i:^ 

<t±fBS: (1 6) ^9K£nzmoMvmtL%: immt±ttt (17) T^ti^o* 
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iumt.±%&: (i6) T^snai»Ojgu^te*iast±«Ha; (20) T*sns 

5 *Ojgb*4fc*l«SU:±IE5C (2 0) Tw3n*l*-9JgL*ffc« 1 »«Strt**HMb 

10 *fS^O?g?K^tt, 7k, il^i^fOt^ 1 ~ 1 0 0 0 p pm<Z>$eBT"&A/T?V>T 
fect^o ^ItLTH JWEWKtaU^A, t h 'J U A, #;]/-><?A, #'J£A, & 

Aigtf&tf z>tiZ>o £fc> U >, 7y*. ^l-1 0 0 0 ppmOft 

56W©»«*X^U->HlJB!lfe, 7l^7WJS, rt^-fey hBiJMffi, <>7yx^b 

&M&tfM^rc#>* i o o t c^±cD^i?^-^'r^cit^Brtgi?$)D> 1 3 otca 

25 1 6 OTCEJUtOiiarC^— ?-TZ>Z.£bvim-e$>Z>o 
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%^±T$>&;i £rtW£L<> 6 0^±T?»Sut*««fcDff*U<, 7 0 %K±T* 

1 O" 5 cm ! /V/D>aitJ55It^SLl\ cfcD£?£b<te, lO-'cmW/ 
B>£*±T?& 0 > $ S U < fct, 1 0 " 1 c m 2 / V/8>£U:"T!i&*. 

15 %£Lk#SJ;D£?£bV> 0 

20 iAH KTOa) ~d) Ofi5jg*sfi»J^$ns. 

a) mm/ftytm/fgm 
c) ws/is^w/m^wisiB/Bsa 
25 (z\z\x\ y^m^mmvxmm^nx^^^t^To ixTrnv* ) 



1 
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X<J >fcb< tt-tOSt&ft:, #U^:7x>'&b<ra:-€-©Sf3S#:, # U hfP-^fe b < 
, 5 -Wx U>\d—U» hVKte^fDmM&feE&M^Zn&o 



15 



MWIItt, RiE7Lli»S6tt»WtUT, #PHBS6 3 - 7 0 2 5 7*f&«, TO 6 
3-175860 ^$g> ftffl¥- 2-135359 IU2-13536 1 "f§-&#8 

> 1112-209988 ^^fg, 1113-37992 *f [113-152184 ^&3RK: 



20 i7 5 >I^1S$ tt § 4? 'J y O ^ U- >iffl£, #U7^ l J>fel<ttfOi^#:, 

*fctt3i?U (2, 5 -^XX U>\f~U» % b < tt-€-OSI#^<7)SS^TIE?L 

25 ^-^>g|2i#:T^-g)o 

Sfc, ffi^-fk^^iETHISItt^tbTtttf 7 7'J >i£##\ 7<J-;U75>i 
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#U ->5>fcb< U^ogSiftilTtt. ^5*Jk l/ta- (Chem. R 
e v. ) SI 8 9#, 1 3 5 91 (1 9 8 9¥) > Iir^GB 2 3 0 0 1 9 6t^B|lfl 

nm\zm^t>nz>. mziE^in^o^mmr s. >^mm^tc.\t^m\z^T^hmm 

x^>, i, i, ^nn^>-tf>, o —*J9 uu^yM >^<D 

, n-'V^lfX n-^y^>, n-^-^7^>. n-/^>, n -^^©ItftWJlK 
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>, i, 2 ;i4$®£HK7 > ;i'=i— ;H3cfctf-£<z>^s#:, x 

ya/V-Jk -fv^D/v-Jk '>^n^^+i-y— 

t£oT, MlE?L$i«tjS<£>IlJ¥£: Itti, ix.Hl nm*?. 1 j^mTSO, £?£L<«2 
nm~5 0 0 nmTSO, £ £ t'£F£ L < 5 nm~2 0 0 nm?$5, 

yjis^-uy >m&<£, w ix;k>*y7 / x^u>fcL,<«-t©gf3i#: % >? 

MWtH #Hi§03 63-70257 ^$S> [5163-1 75860 
WM¥2- 1 3 5 3 5 9^ fWf 2 - 1 3 5 3 6 1 1*12-209988^ 
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m> l«!3 - 3 7 9 9 2^&£B, IH3 - 1 5 2 1 8 4^$g(CSB«$nTl/^ ! fe©^^J 

3j?U7;^l^>t>b<tt-?-<Z>SliiSt#:75WSb<. 2- (4-k*7x-'J^) -5- 
(4- t -^7i=JW -1, 3, ;K 7>b 

hux ;p) T;i/Sx zKu*/ u >*«s5c»*LVi 

o 

mt^V>, 1, 1, 1, 2-h'J^DDX^>, ^7PP^> 

a^\^it>, n-^>^>. n-^\^it>, n-'v^X n-^^X n- 

20 y^->, n-5**>^©l&J»*^t:****«E, 7th>, y^ux^Mi^hx 
p^-y-y >^<D^r h>^w, B^x^;k Bfl8:/5 L ;k x^-fe^v^r-t^- 

, x^i/>^u p— Myxfji/x- r-jk x^i/^up-yi/^ey y^;i/x—^;k 

25 ^l/tyxf^X- 5^k yj-feU>, 1, 2-s\*V> : ¥jr—)\,m<DgrffiT)Vn—)\,& 

ct^cffi*, y^/ — ^ x^y — ;k 7*n/v- ;k ^77°o/v- ;k ->^d 

N-y^- 2-tToU H>, N, N-y^f MJl^A75 H^©75 
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Mo 

o 

15 

*#^h7>i/X^«, ^©7^?*, ^J^.«'#gl¥5- 1 1 0 0 6 9 
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10 



25 



5 fig^T, M^I&SiBOJKJStbTtt, WA«lnm*^l/imT?*!3, $?£L<te2 
nm~ 5 0 0 nmT&O, $ ^tC$f Sl< tt5 nm~ 2 0 0 nmT'SS. 



t; 



15 Tfill^lWSTtS. 

*%^i3*S^T» tfffiAl (t^ttAl, jE?L£AJS) £i£ttfci«#TL E 



20 e) »«/IE?L&AJi/38ftJi/l&« 

f) mm/&ytm/m=?m\m/mm 

g) »«/IEft&AJi/5fett»/« : P&AB/l 

h) »«/IE?LaA«/iE?L«J2IJB/^»/l 



i ) 
j) 



/TE?mmm/^%m/%=t®.xm/\ 



k> Wim/jE?\j&xm/^%m/m^mm/\ 



1) R&s/fe^B/m^ 



i/iffiAI/l 
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loo 

A& 

t © ibj to» w s n, ^ w>f w t ie?l^ ma c ^ s n s ie?l^ shs** W£©+M©«©-r 

i 5 *m t «t taste ic-^ n^mmmm t © * rq ©n ©s^fi-in * **-r a * 
^ ji & £ #i ^ £ n & 0 

'h-£<T%fztb\ZU. 1 CT 5 S/cmK±l 0 2 WiO»SK, 10- s S/cm 

1 0" 5 S/cm«±l 0 3 S/cmKTT*«uWSU<, »3tH*W©U — 
^««E*/h$<"rsfc«6fCtt, 1 0" 5 S/craWl 0 ! S/cmTO^*l< 
, 1 0" 5 S/cmRl 1 0' S/cmfilT^6i:ffJbK 

25 mmzwzmn&&frT<Dnn,fcmm& i o-'s/cmwi o^Ti-rsfcfec 
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^#aAJgCDg|J¥£LT«, Mlnm~10 0nmtfe0, 2nm~5 0nm^ 



5 £F£LW 



15 TvmBm&mwrcWATLED, 

^fL E D j&^tf tl^>„ 



g ) wm/mm 2 n mur <Dmm/ftKm/m 



20 s ) I^S/flU* 2 n mRT<^lfcJi/^i:ji/jllJI> 2 n mJ^T©i|feM/M 



t) IM/»2 nmaTcO^ltll/IEyL'liiilJi/^^/i/li 
u) ^/IE?L«ii^H/^S/M@ 2 nmOTO^JS/| 

v) mm/mm 2 nmvx?<»mmm/iEimxkm/%ytm/Wkm2 nmOToffigi/ 



25 w) 
x) 

y) 
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z) mm/mm 2 nm^TtDmrnm/mimmm/^ytm/mi^mmm/mM 

a b) mm/mm 2 nm^i : (Dmmm/iEiimmm/^m/m^mmm/mm2 nm 

^fg^coffi^LEDte, ±ISa)~ab) fC^Lfc^T^jgtC^^T, IE?L££A 

=f-\\L^m tS CD # & 5 ft § . 

t^im~&{bL&v>fc<DT&n&<fc<, mZ-i&SJTs, y^^, m&¥-74)V& 

^w^tt, wl<£'(>z?v&, mtwrn. mxx, &ctwft ^ii^re^-r^ 

?A • XX • H ( I TO) > -f >v^A • M£Q • rt^+M- F^S&£g«tt 

» 011*. tfl 0 nm^6 1 0 //mT^D, £?£b<«2 0 nm~l /imTS 0 > 
SK(i5 0 nm~5 0 0 nmTi&5, 
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0»JA«» V^A, ±HJ^A, #U#A» ;Hf5?#A, iri^A, ^U'J 
r>A, T^~>^A> ^Uv^A, XhD^A, A*Ut>A, ^A, 

f7A-7Jl/5-7A^ 'J^A-V^v^A^, Uf7A — f>v7A^ 

til 0 nm^6 1 0 AtmTftO, £?£L<«2 0 nm~ 1 /imT^O, §5l:ffJL< 
tt5 0 nm~ 5 0 0 nra"C*5. 
15 EfcS©fl2«2Ffti:LTtt, XA<^U>^&> ^fc^JB^JK^ffe 

6 fc S JS > * £ V > te&$Stffc;#i 7 y \YM . ^T««MS*r^^ 6 fc £ TOM© 2 
nm£AT©»*IR^T%>«k<. BEffif^S!^, I»>-TL ED $Mt5OT*lif I 

RftRitoxtt, w^\^m. &mmt¥/), &M7y4tto* &m*vitm 
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JgfifcU ^^©^i^MCO n/O F FTt^i 3 fcSBBt" £ £ tic J; ^ 

t!cW^S*5ct^m*¥^^S(C^ViT«, GPC (S»IMS:LC 
-1 OAvp) tdcfc D^UX^U>^CD^TO^a^ c tDCSS¥^^a ; &^J6fc 
. SS^fSM'&'frtt, mo. 5w t %<Z>^{d^^>«fc55^h7b KP^7>f3^^$i± 
, GPCI:5 0/tLffiAL&. GPCC^ftffittrh7kKD77>*fflK 0. 6m 
L/m i nCDftStJlT^L^:. fty&U. TSKgel Super HM-H GKV — M 
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) 2$tTSKge 1 SuperH2000 OKV— 81) l*4tv£mizmtftt. tfltii 

«Ctt^HJB*f**ftttlS§ (a?*M^0f$a : R I D- 1 0 A) *m>Jfc. 

wp©«l5£ttOT©:£&TfTo;fc. a^ttoo. 8w t % W!/X>$&tt 

5 0 nmOStfiTiaSb, WttoWU&Xt («IIMIF luorolog) £/Hlr> 

(V a r i a nttS! C a r y 5 E) SfflHTittlSLfc, aiSift*T©!0bfc 

^f^^feSSJ^ttD SC (DSC2 9 2 0, TA I n s t r urn e n t s M) \Z «k 0 
(LUMO0I© 

15 HS^-ft-S-ftOLUMOOiHS^Ctt^^U y9tf)V#>* HJ — (tf- • X— • X 
7U : AL S 6 0 0) &ffl\,K 0. 1 w t %=t Y 7 7*J-)VT >=£~*7 A -T Y 7 7 )l$r 

lmLi^U ^np^;i/A^^b$-&Ti9i^'fb-&^<D^M^^Lfeo Sd 

(HPLCffiiJ^) 
25 ftd^&gg :Agi lent 1100LC 

i^tt:L-Column. ODS, 5 wm, 2. Immxi50mm; 
A^:7th-h'JJk BS:THF 



■ 
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B«t : 

0%-»- (60min.) — 0 %— (lOmin. ) 1 0 0 %— (lOmin.) ->1 0 0%> 
■*)->~7)l<m&: 5. Omg/mL (THFM) > 
&A* : 1 jti L 
5 ^m^g : 3 5 0 nm 
(NMRiS) 

NMRi^ti a^^fiTK^t^h^h: HD75>gItlTyM-ttlA v a n 
c e 6 0 0^am* n ,|g^^ffl^3 OlCTiTofco 

i o Sr&M i 

(1 t -~7?-)V-2, 6-'J^^)V^>^>(D^m 



Br 




^F»^ffl^,TT\ 5 0 0ml£D3^n77X^M2 2 5 g^An> 5-t-^ 
fib-m- + y^>2 4. 3 g £jrax.fco M^TliPjt 3 1 . 2g£inx.fc : r£, 15 — 2 

S*&^**5 0 0ml £;0n*WtiibJfcifcJ8*5iiU&. *2 5 0ml TT2|Hlf5fe#b, 
6fiO@# 3 4. 2 g £#7c. 
'H-NMR (3 0 0MHz/CDClj) : 

6 (ppm) = 1. 3 Cs, 9H] , 2. 4 (s, 6H) > 7. 1 (s, 2H) 
20 MS (FD+) M+ 2 4 1 

<N, N' -y*7i-JhN, N' -fc'X (4-t-y^;P-2, §-*J*?-)V 
7x-JW -1, 4-7i^l/>y75>OM> 
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^flH4l£fflfL~F"C» 10 0ml <D 3 ~DU y 7X3 (C^Lfe^TK h;i/X> 3 6 m 1 $ 
Atl, hU (t-^;W ^X^-r>0. 6 3g&Jn*.fc. gUTbUX (y^>v'J 
r>7th» yV?7V^A 0. 41g, l-yD€-4-t-7*fJl'-2 > 
5 ^^;W^>if>9. 6g, t -7*h^->"7- h U 5. 2g, N, N ' -i?7x.~)V- 
1, 4-7xZk>y75>4. 7 g £ iMTLtzM. 1 0 O^T 3 B#P^SJS£i±7Co 
S^^^fP«7K3 0 0ml KlJIItL, O t Ct;iSa67 t c^nP*;UA3 00ml T?J* 

mt-fe, ^^M^bfc^, h;i^x>i o om i ^oat, @#^^t^tiriDi, 

M^bfc^, £tf££^jMU a-fe<Z)@^9. 9g£#7c. 

io <n, n ' - ex (4-7*n ; e7i-JW -n, n' -tfx (4-t-y^;i/ 

-2, 6 -vtWI^x — ;U) -1, 4-7i-k>y7S>©M> 




TO'l4^ffl^T-C, 1 0 0 Om 1 <7)3^P7 7XHt3)3Ji7jcN, N-y7fMM7 
15 SF3 5 0ml*An, , N' -y*7i-JhN, N' - t:X (4-t-^;P-2, 
6-y^fJP7i-JW -1, 4-7i-l/>^75>5. 2g£^b7c^ tJO§T 
T'N-7*D€X7yW5F3. 5g/N, N-y/f MM7S Fi^I^TL. 
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KfomZ7k 1 5 0 m 1 WfcHL&ifcRSSiaU J — )\> 5 0 m 1 T 2 HJ*5fci£ 

1 H-NMR (3 0 OMH z/THF- d 8) : 

fl(ppm) = 1. 3 Cs, 18H) , 2. 0 Cs, 12H) , 6. 6~6. 7 Cd 

5 , 4H] » 6. 8~6. 9 (br, 4 H) > 7. 1 Cs, 4H) , 7. 2 — 7. 3 Cd 
, 4H) 

MS (FD + ) M + 7 3 8 

<N, N* -y7i^-N, N' - fcfX (4-t -7*^)1-2, 6-y^?J|/7i- 




^ffittii^TT, 3 0 0ml © 3^P77X3 t/Bi^LUfclffi* HI/X> 1 6 6 0m 
■ 1 SAn, N, N ' -y7x-M>yy>2 7 5. 0 g, 4 - t - y^-JV- 2 , 6- 
15 i^y<^;i/^'n^E^>-tf>4 4 9. 0 gSjQ^fc. Hfc^T h UX <>?^>S?'J x>7"fe h 
» VKvWJ* 7. 48g, t-7> + ythU^19 6. 4 g, SjDAfcSfe, 
h'J (t-^;p) ^X7^>5. 0g£inx.7c o 1 0 5 < CTr7B#P B 1SJS$i± 

fcfoWilZ h;i/X> 2 0 0 0ml £Jn*., t7^ FI1U 1 0 0 0 m 1 T 3 

20 @ife#L,fc&, 7 0 0ml*Tlilfc. Htlfc h)l>JL>/* * / — ;P (1 : 1) 

1600ml waufcjisa*aiiu, ^^y-;i^T-^itbfc. sfios^M 7 

9 . 4 g £?#7Co 

MS (APCI ( + ) ) : (M + H) * 6 5 7. 4 
25 <N, N' -tfX (4-7D^7i^) -N, N' - t:X (4-t -^^-2, 6 
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TO'l4#ffl5TFT\ ^od*J|/A4 7 3 0 g\Z, ±|2N, N' -/7x-JhN, N 
5 * -tfX (4-t-^;i/-2, 6-y^f^7x-JW -^»y>4 7 2. 8g£ 

iJtii.kr/WCN-^o^^i/WS H281. 8g§l 2#fijT 

ttWiWt± b U tfA 2 1 5 9ml T»U h^X>5^i4LTeM^5Hfc. 

io t#5nfceMi^h^x>/x^y-ji/tMib, aM§6 7 8. 7 g*f&. 

MS (APC I ( + ) ) : (M + H) * 815. 2 




15 

TO'I4#H^TT, 3 0 0ml <03t3P77X3tBi^CbfcJ!tt*h;px>l 0 0m 1 
^Atl, ^7x-^75>16. 9g, 1 t -^;i/-2, 6-5?*^ 
;W^>-tf> 2 5. 3 g£in*.fc. ggl/^ThUX (^>i?U5 s >T"feh» vV^v* 
#A 0. 9 2g, t-7*h+yth'J7A12. Og. h U ( t 

20 *X 7 ^ > 1. 0 1 g&mPLfco -e©^ 10 0tT7H«$tfc t 

HJS*c*fiS*QA4£7Kfc*W\ h;i/X> 1 0 0m 1 TttBLfc. HI/X 
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7h^77^- ^^y/^UU^U 9/1) TMIfIt« efiOB^3 0. 

1 g £t#7Co 

' H-NMR (3 0 0 MHz /CDC 1 3 ) :5 (ppm) =1. 3 Cs, 9H) . 2. 
5 0 Cs, 6H) , 6. 8~7. 3 Cm, 10H) 




TOtt#ffl^TFT\ 1 0 0 Om 1 (D 3-DUy 7X3 tJ&zKN, N-y^fMM7 
10 5 K 3 3 3 m K A^>16 6ml$Aft. _hl2<DN, N- 5? 7 x— ;i/-N- (4- 
t-^)V-2, 6-y^fl7i-iW -T5>2 9. 7g*»*Um 
OTTTN-7*0 ; E77yW5b , 3 3. 6 g/N, N-y^?MM75 F^I 
10 0ml £iS5TU — &&EJfc£-frfc. 

' SJJSSJt* 2 0 0ml STMffiiMU * 1 0 0 Om 1 fciffl*., flrfflb&StKS^ifiL 
15 fee 3 6C#^ftfc«ftSDMF/X^y- ;H?2(HM : ltTafe@#:2 3. 4g5 

' H-NMR (3 0 OMHz/CDC 1 3 ) : 

5 (ppm) = 1. 3 (s, 9H] , 2. 0 (s, 6H) , 6. 8 (d, 2H) , 7 
.1 Cs, 2H) . 7.3 Cd, 2H) , 
20 MS (APCI ( + ) ) : M ( 4 8 8 
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CHO 



>F?£i£f?ffl^,T> 3 0 0m 1 1 - j-7& ]s>#U>Wi5 . OOg ( 

2 9mmol), 2-^0^>X7^rt F6. 46g (35mmol) , kHA'J 
1 0. 0 g (7 3mmo 1 ) > hJPx>3 6ml, -f :<j->35^7j< 3 6m 1 £AfL 

^7^» A°7y^l 6. 8mg (0.15mmol) £A*l, ;* SKl^ST?}^ 

boo.i o^r^z^n^A^u >^l^ 0 i o ort#jfib> 2 5B#r^s^^-&feo m. 

h;PX>: ^/7D^+f->= i : 2 ^W^MF^^i L7c>- 'J #^7J ^ AT£j& 
-r&£<h(3j;D, 5. 1 8 g (W86%) ^afefSH, t UTttfcc 

' H-NMR (3 0 OMHz/CDC 1 3 ) : 

(5 7. 3 9-7. 6 2 (rru 5 H) , 7. 70 (rm 2H) , 7. 94 (d, 2 H) 
, 8. 12 (d d> 2H) , 9. 63 (s, 1H) 
.MS (APC I ( + ) ) : (M + H) + 2 3 3 

OH 

^ffittSl^TT 300mlOEOP77X3 fcfb^D 8. OOg (3 4.4m 
mol) £J|JizfcTHF4 6m 1 *A*l, -7 8t*^U&. *fttr>Tn -a^^l/V 
^y^7'D5H (l.Omol/lTHFM) 5 2ml S3 O^MTflSTtfc 
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«'l4^|fflmT, 5 0 0ml H^n77Xni:fb^tfE (Mtt^Oig^) 5.00 
g (14.4mmol) iJK*^^ D o^^> 7 4m 1 *Atl, tlTtjf, 

7^fiT4^»Hilft. a^L)iJj»5l^y-JH 2 5m 1 £*0o< 0 tJnA, fg 

0, ft^*F3. 2 2g (»6 8%) Sifi©^;i/iLT»/t:. 
1 H-NMR (3 0 OMHz/CDC 1 ,) : 

5 0. 9 0 (t, 3H) , 1. 0 3-1. 2 6 (iru 1 4 H) , 2. 13 (m, 2H 
) , 4. 0 5 (t, 1H) , 7. 3 5 (del, 1H) , 7. 4 6-7. 5 0 (m, 2H 
) . 7. 5 9-7. 6 5 (m, 3H) . 7. 8 2 (d, 1H) , 7. 94 (d, 1 H) 
> 8. 35 (cU 1H) , 8. 75 (cL 1H) 
MS (APCI ( + ) ) : (M + H) + 32 9 
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TO'l4illS^T2 0 0ml H"3P7 7X3l:'ft>3?jft*2 0ml 
TKBfe-ffc^- N'J7A18. 9g ( 0 . 4 7 mo 1 ) £*>S?"o;bnA, i§#P£-fr7c. 7jc 
5 MMiaST^lfci. FiH>2 0ml, ft^«F5.17g (15.7mmol 
) , U ^;PT> ; & — 1 . 52g (4.7 2mmo 1) ^Di, 5 0t(C# 

10 %) *^fe<D^--r^^UTt#fCo 

1 H-NMR (3 0 OMHz/CDC 1 3 ) : 

5 0. 52 (m, 2H) , 0. 79 (t> 6H) , 1. 0 0 — 1.. 2 0 (m, 22H 

) , 2. 05 (t, 4H), 7. 34 (d, 1 H) , 7. 40~7. 53 (m, 2H) 

, 7 . 6 3 (m, 3H) , 7 . 8 3 ( d , 1H)', 7 . 9 4 ( d , 1 H) , 8 . 3 1 ( 
15 d> 1 H) , 8. 7 5 (d> 1 H) 

MS (APCI ( + ) ) : (M + H) + 44 1 




20 
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*S^3£B&T» 5 0m 1 0£OP77X3i:ft^G4. OOg (9. 0 8mmo 1 
) i«:^DO^^>=l : 1 M&mm 5 7 m 1 £ Atl, tiatffi^, ^$i±fc 
o ^V^TH*'fb^>> ? ;Wh U ^^;UT> ; &— 79g (20. Ommol) £2JP 

I1H4. 13g OK* 7 6%) ZB&mMitVTntCo 
10 1 H-NMR (3 0 0MHz/CDCl 3 ) : 

50. 60 (m> 2 H) , 0. 91 (t, 6 H) , 1. 01 — 1. 38 (m, 22H 
), 2. 09 (t, 4H) , 7. 62~7. 75 (m, 3 H) , 7. 89 (s> 1H) 
, 8. 20 (d, 1H) » 8. 47 (cK 1 H) , 8. 72 (d, 1 H) 
MS (APPI ( + ) ) : (M + H) + 5 98 

15 

5 

mmUn-Am.7 7 7,ZJ%T)\'3>tfxmW&. fc&'VdH (3. 2g, 5. 3mm o 1 
) , lfXt°^-3 — 7— b v4^n> (3. 8g, 14. 8mmo 1 ) « PdCl, (dp 
p f ) (0. 39g, 0. 45mmol) , t:X ( y*7 x — 7 4 J ) 7 x P-fe 

20 > (0. 27g, 0. 4 5mmo 1 ) , U (3. lg, 3 2 mm o 1 ) *tt 

H^7Kv^-^r1t>4 5m 1 ^jt)PX.fc 0 >ff ffl^T> 100 < C3;T#i&U 3 6 

25 h5ISS)o 

iixf^6g, JBi*^^y-;n 2 g, ^\^r-y->2 g^jipA, F^y-rx-*^/ 
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i 



ikofyt} J 

DVzlynmmrf. 500mL:7^X:]SC^^~>r7A/Mt (9.99g, 0.411mol) ifh7 
tKn77> (KbKiMK) (30mL) &tk&/u1£. 1, 2-y^DW> (5. 94g, 0.0 
32mol) £r$5T L > 58i&£flg^Lfc&{;:, fh7bh'077> (18**881) (484ml) 
»*PLfc2-yo ; E-6-^ h^->^-X^l/> (75g, 0.316mol) *40^HtT^Tbfc^tC 

30#jt»ft£-fcL Grignard^M^PJML7Co 

7;U3f>^ffl^T> 500mL^^X3tC, t>U^h + y#7> (49. 3g, 0.476mol) , J- 
h5kKD77> (JBWc»«f) (160mL) £{±>X^ -78T; K ifcjSfl L & , ±fBGrigna 

LSiP*., ltJ307>lt^bfcc «JE«BteJ:0»j»*«5febfc»fc, -f (200mL 
) , 1NHCI (500mL) , i?t7UU*#> (80mL) £Jjn*_, 30#*L<iJ|#L;fc o 
58tU *J>7UU*9> (lOOmL) T&#U 2> Z £lz£Qfc&® J (53. Og 

1 H-NMR (300MHz/CDCl 3 ) : 

<5 3.35(s,2H), 3.95(s,3H), 7. 15(d,lH), 7.22(s,lH), 7. 63-7. 82 (m, 3H) , 8.10-8.25 
(bd, 1H) 
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OMe 



MeO 



COOMe 



7JV=f>mm%Ts liy^xnlz, 2-7n^-5-* b^^MMm^^Jl (56. Og, 0. 

229mol) , ItSM)] (51.0g,0. 240mol) » "f-nbTJVzf >#X£-A^U >ZfT%> £ i^=t 
Ollftmbfc h;PX> (268mL) £tfc&*, 7;W>^T"A'^U >^b^^,60tST 
#MbJt. BUifc, (273mL) fc»*b>t***U^A (82. Og, 0. 593mol) 

©7jc^M^T;i/zf>^7.-e30^A^U>^bT^bfc^(^ ifB^tWti&A,*:. t 
X^65r K&ofcfi^*-^ ( h U 7i^*X7^ »/UW2± (0) (2. 743g, 

0.0024mol) #M bT3B#IWja«E$-e:fc D 2-^P ; 6-5-^ h+yglf 

;U (2. 17g,0.090mol) £iiMt&^U 3B#^M^t$i±fc 0 ^Ib *I«tOh^x> 

Srftl/^ «T5u<!:(:J;D, -ft^K (71. 9g, JR^93X) *afi@ftiUt# 

1 H-NMR (300MHz/CDCl 3 ) : 

<5 3. 59(s,3H), 3.86(s,3H), 3.94(s,3H), 7. 07-7. 19 (m, 2H), 7. 34-7. 42 (m, 2H) , 7.6 
9-7. 76 (m, 2H) 

LC/MS(APPI(+)) : M + 322 
(fc£-% b 



7)Vziy^mmrf, 1L75X3C fc^t&K (40.00g,0. 122mol) $fh7tKD7 
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^->>>A^D5 H (22wt«, fh5tKD77>»S, 482g, 0.487mol) SSTFU 
£»fcT**«at#bfc. lNffiK*(820mL)£ta*ft#bfc|^ 2*bfc. *S 

#J (64. 5g) t LTifc. 

y;i^zi*>#a^T, 500mL^^7>zitc: > ±BB7;i^;WtfiL£/&#J (30g) $fh7hK 

D ^> (242 g ) izsmmmv. ^mizx^mvit. -e:i;, **-fb^^ 

m^hU^A (1.269g,0.0335mol) *tt&*, 3k«*^b, tStT15.5WSUfc 
o TkmitfrVmi-bVyA (1.3g,0.0344mol) £iijjnU 40 < C{CT7B#P^^bfcm(C 
, JL^ y-JU (30g) fciiJnU 50 c CiC#MLT7.5fl#F B , 3^L/c„ 1N^* (400g) izR 

(28. 8g) tbTfifc. 

7;^>»1^T, 500mL7^7.ntH7^^^^ • ^X^;i/X-^;^#:(98. 2g, 
0.692mol)£t£fb;<^b> (63. 9g) fc«#fi^bfc*^±lEjt^ttj££ft (15.29g) £ 

mt^9-u> (63. 9g> iz^MLfcmz, mmzTuftfrifTmTVfzmi. muiz-cm 
ffluuisfz. Kfom, ?k (250mu iz^ft^x^mmvTmwv, ^no^jiAn^m 

ztiz^ommzw&v, mim&f&'M&mww (n.sg) hvxmrz. 

7)lzf>mmm.T. 200mL:7:7Xzif;:, 7jcm'fb^h'J^A (30.8g, 0.769mol) *7j< (3 

2g) t«#»#u ^mztiimvfc'mz, ±mmim^m 04.78g) £mi,x> (37 

P5H (2.48g,0.00769mol) £f±jA<^ 50T:£T#}'Mb/^ i-^ D ^^> (9. 
90g,0.0513mol) £6#Wr?irFU 50XT5lim eorT^BtF^jS bfc, 7j< 
(200mL) KS^X^&iQU at^bfc^, a*bfc. *J1*^ h;UX>(3Ttt£Bb 

, ftt»&-&-bfc. »stifc«bji**ifcbfc«, *i*«E»^-hu^ATie«b, »ig-r 

5Ctl:J:0»iSL, tiriftttoSftft: (12. 6g) . m Z tifzmW-&>) & > / h 
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(7. 59g, W.mO%) *fft*fc»i:bT#jfc. 
1 H-NMR (300MHz/CDCl 3 ) : 

<5 0.30-0. 50 On, 4H), 0. 72-0. 83 (t, 6H) , 0. 83-1. 20(m, 20H), 2. 05-2. 20 (m, 2H), 2.3 
5-2. 50 On, 2©, 3.90(s,3H), 3.94(s,3H), 6. 87-6. 95 (m, 2H) , 7. 19-7. 23 (m, 2H) , 7. 61 (d 
, 1H), 7. 70-7. 80 (m, 2H), 8. 06 (d, 1H) 



7JW>#iIT- 200mL^^X3^t;^L (4. 07g, 0. 0080mol) , mt*^U> ( 
36. 3g) &{±&fr, MW^Vtcm. -lSX:\Z^mVTz'P^, bV * b^istf^XDM. 
it^^U>mW. (1M, 20. lmL, 0.0201mol) ^lBtP^HtTljCTLfco ^MSiTlH^^ 

rasifet, mmzTmm&MLfco (i5g) icsjs^x^ML, -wm& 

fro #£n&iftJI£#ifeU ffiHS-rSJliJCkO, fc-&$JM (4. 16g,iRajS96X) 

1 H-NMR (300MHz/CDCl 3 ) : 

SO. 30-0. 50 On, 4H), 0. 78 (t, 6H, J=6. 9Hz) , 0. 85-1. 21 On, 20H) , 2. 22 (dt, 4H, J = l 1 . 4, 
5.4Hz), 4. 83(s,lH), 4.98(s,lH), 6.83(d, 1H), 6. 90(s,lH), 7. 15(d, 1H), 7. 25(s,lH) 
, 7. 57 (d, 1H), 7. 60 (d, 1H), 7. 63 (d, 1H), 8. 06 (d, 1H) 
LC/MS(APPI(+)) : (M+H)* 473 




OH 
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7)\,3>$$m§ti.T* 200mLy^X3t, ik&WM. (4. OOg, 0. 0082mol) „ hyx^J 
5> (2.49g,0.0246mol) , WC*W> (55. 8g) &{±&&, -78^ 
izftmLfc^^ hVy)ls*U*?>X)l-fo>MM7i<L'yo (5.09g,0.0181mol) £305h^ 

immyK (sog) izKjts-^^&mnv, n-^^->izxmiavrzo mztifzmmz. m 
Aizmmi'. s—vtzm, mmnmvr^ #^tifc@^^n-^>i:TSisib, 

^m-TZZLtlZ^K), <b-o-^N (5. 13g,»852Q SafeBfttLtffco 
1 H-NMR (300MHz/CDCl 3 ) : 

5 0.28-0.43(m,4H), 0. 77 (t, 6H, J=7. 1Hz) , 0. 83-1. 26 (m, 20H) , 2. 17-2. 30 (m, 2H), 2. 
35-2. 49 (in, 2H), 7. 33 (d, 1H), 7.35(s,lH), 7. 48 (d, 1H, J=9. 3Hz) , 7. 81-7. 95 (m, 4H) , 8. 
26 (d, 1H, J=9. 3Hz) 
LC/MS(APPI(+)) : M + 736 



mm 3 nt^oo^m 




7)^>nm%~b, 200mL7 7^n^, ik^mu (3.88g,0. 0053mol) , t°^-3-;|/^ 
(2.94g,0.0116mol) , □ D tf Xy7xXMX7^f J 7i □•fe>A°^ W 
K (II) (0. 258g,0.00027mol) , ^7x"MX7^ y 7iDt> (0. 1 75g, 0. 0002 
7mol) , TO^U^A (3. lOg, 0.0316mol) y )VzSy^7,Xy yXnfa&W 

t&Lfcmz, 1.4-SW-*> (^mm) (46. 4g) £{±jA^, 100tST#IL v 100 
°CKT4H3f B WMLfc. ^m$L-Ctjkft} VTc'&. n-^V> (lOOmL) TiffRU 5^*5 
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5 (5. lg) £})Qx., 60lCtj!inia-r*^i:lC«fcOJ§«P$1i-Jfc^ 

y— ;p (40g) £«#TiSnFT *>££fcJ:DlWrU 38u Ws^ticiO^ 

O (2.04g, OT55%) £afe@#:<hUT#7io 
' H-NMR (300MHz/CDCl 3 ) : 

<5 0. 22-0.43(m,4H), 0.77(t,3H), 0. 83-1. 22 (m, 20H) , 1.40(s,24H), 2. 20-2. 40 (m, 2H 
10 ), 2.40-2. 55 (m,2H), 7. 76-7. 95 (m, 6H) , 8. 19(d, 1H), 8.47(s,lH) 
LC/MS(APPI(+)) : M* 692 



15 




it-^m P 

>"j7A^D5 F^^^T, te^J (30.0g,0.0919raol) cbD^/iicU it^P (18.2g 
20 ,iR¥47W ^S^S#:iLT#fc. 

1 H-NMR (300MHz/CDCl 3 ) : 

(5 0. 20-0. 40(dt,4H), 0. 57 (d, 6H, J=7Hz) , 0. 59 (d, 6H, J=7Hz) , 1. 14-1. 27 (qq, 2H) , 2. 

10-2. 20 (dt, 2H), 2. 37-2. 48 (dt, 2H) , 3.88(s,3H), 3. 93(s,3H), 6. 89-6. 92 (d, 1H), 6.9 

5(s,lH), 7. 15-7. 24 (m, 2H) , 7. 60-7. 63 (d, 1H) , 7. 71-7. 78 (m, 2H) , 8. 05-8. 08 (d, 1H) 
25 LC/MS(APPI(+)) : (M+HV 417 
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HO 




OH 



it^muhw\^(D^m\z^ <o , it&yop (i8.og,o.o430moi) j^-a-^u it^mo. 

(15.2g,JRa^90X) 5efeB#:tlT#fc. 
1 H-NMR (300MHz/THF-d 8 ) : 

(5 0. 20-0. 52(m,4H), 0. 53-0. 78 (m, 12H) , 1. 10-1. 35 (m, 2H) , 2. 10-2. 23 (m, 2H) , 2.40-2 
.60(m,2H), 6.73(d, 1H), 6.85(s,lH), 7. 05-7. 20 (ra, 2H), 7. 50-7. 72 (m, 3H) , 8.08(d, 1H 
), 8. 17(s, IH), 8.43(s, 1H) 
LC/MS(APPI(+)) : (M+H) + 389 



ik&ym t,mWL<Djjmz.&. D> it^Q (15g, 0.0380mol) £0-£-fi!cU te^R (2 

1 . 6g, W81%) ^afil#tlT#fc. 
'H-NMR (300MHz/CDCl 3 ) : 

(5 0. 19-0. 27(m,4H), 0. 51-0. 63 (m, 1 2H) , 1 . 1 6-1 . 30 (m, 2H) , 2. 20-2. 31 (ra, 2H) , 2.40- 

2. 51 (in, 2H), 7. 25-7. 37(m,2H), 7. 47-7. 52 (d, 1H) , 7. 82-7. 99 (m, 4H) , 8. 24-8. 28 (d, 1H) 
LC/MS(APPI(+)) : M + 652 





tt&m R 
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(-fb^TACO-g"^) 




1 0 0 0ml ^-X^-5Xn{C2-k h^->^7 hx^7 8. OgW 

^y-;P5 0 0ml £Jjn^T$tL<8M$bfCo Sft^l 0ml $iTi, mmwiMistetf 

-tt7c„ ^etlfc^^^iib, 7KtK2 0 0 0ml L /UM£*Tf £ £ t \Z<k Vit^ 

l!TA81. 6g (11X^9 6. 9%) £*§fco 

' H-NMR (300MHz/CDCl 3 ) : 5 3.89 (s, 3H), 4.00 (s, 3H), 7.07 (d, 1H), 7.19 (dd, 

1H), 7.26 (s, 1H), 7.59 (d, 1H), 8.37 (s, 1H), 10.28 (s, 1H) 
LC-MS (APCI- + ) : 2 3 3. 2 




^.mW%kVtc2 0 0 0ml 0£P77X3l:ft-&«TA8 1 . 6g, mt*^V>l 

ooomK h'jx^;i/T5>7 Om l zimz.. mm^mm^fco ^(ITOti:^ 

LfzCOt>. h U 7MP^^>X^*>iM 6 0ml < 0 ilTbfc. 1 0# 

F B WHtTSfi^t#fit, imf^wem.w\^rz 0 1 umm ioomi &m^Tfcm& 

#ltU tK5 0 Om 1 T2lEl^Lfeo 2 £ Icggfn^zkift:?- h U ^7 AtK^ 5 0 0 m 
K 7jc5 0 Om 1 Ti&#U # *Ui WtiJl«-> U *^;Wt V F£MCT3j&L7^ 

fiB#tlT8 3. 2g (W66. 6%) 

'H-NMR (300MHz/CDCl 3 ) : 5 3.95 (s, 3H) , 4.02 (s, 3H), 7.24 (s, 1H), 7.34 (dd, 

1H), 7.67 (s, 1H), 7.72 (d, 1H), 8.54 (s, 1H) 
LC-MS (APCI ( + )) : 3 6 4. 2 
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MeO 




Me0 2 C ^ ^OMe 

2 0 0 0mlHP77Xnl:ft^TB, 4-* h + y7x-MD 3 5 . 5g 



g 



b. LT 6 4 . 3g (IK$8 6. 4%M#fc. 

1 H-NMR (300MHz/CDCl 3 ) : <5 3. 76 (s, 3H), 3.76 (s, 3H), 3.95 (s, 3H), 6.97 d, 2 
H), 7.26 (d, 1H), 7.29 (d, 1H), 7.34 (d, 2H), 7.72 (s, 1H), 7.74 (d, 1H), 8.24 
(s, 1H) 

LC-MS (APPI ( + )) : 3 2 3. 2 



' Mfc-£r / #]TDcD^/j£) 



MeO 




HO 

C 8 H 17 C 8 H 17 



OMe 



MeO 




CsHi7 CaH 17 



OMe 



^TF> £/&#^fCV^~><j7A 3 2. 2g, fh7th'D77>20ml$ 
iP*.Tlft#U n-t7fJl/7D5 H232. 5 g^f h5k h*P77> (1160ml 

^.mnm^y. i^itc 9 7g€fh7kFD77>2 9igciiu ^t-x 

tfi$PVfrtZ?>\Z. ftlzmMLtzn -t7^v^y7A7n5 F^TU 



WO 2005/056633 



159 



PCT/JP2004/018865 



T*££j«#bfc. 3. 5%Jfe&*(2 7 6 0 g) £ijn*.fc#bfc&, ^Lfcc 

*Ji«fcD h;i/X>3000m 1 TttfcHbfcfg, Ufc. #Sn&**KJg£#i5fcb 

^tf&£J5fc«*ifttt* (1 3 6 g) tbTftfc. 
5 T;i/^>#H^T> 5 0 0ml77X3|:, ±fEte^TE£^£m£/&% (13 6 

g) £x.^/-;u (i 14 Og) u 3tt&fCT?Sr£Pb7t. * Sites* 

^Sl^hD^A (4. 8g) £{±&#-, 3Jc*8£*1>U MfcIT3ll#Pi5iJH$bJfc. *ll 
4 Om 1 £;baATRjS£#jLLU b;PX>2 0 0 0ml TJflffi^ ^StlfcWttlS** 

10 Dfc^tfilMK* (13 5. 5g) 

7;Urf>^HMT. SJE^SS t = 7 !y^C73g • >?X^;i/X— 5S>Hg#:(3 4 3ml) 
^^b^^l/>fCjS^-a-bfc^^±fBM7cffi^t) (13 5. 5g) ^oo^ 
> (1 3 5 5ml) fc*3Rbfc«K:, MfcTflrFLfcS^ ffi{IT6^fibfc. 
£jfcf£> tK (1 3 5 5mL) fC^TX^aiPbT^b, ^ n D/ts^ATW^B^fcB 

D^«£S*U (1 2 9g) tLTffc. 

T;i/zf>#H^T, #»flS:J- HJ #A (2 8 1 g) (5 7 1 g) 1? 

*#»#U MfcftSPbfc&fcv _hiBSSMba^J6i!c«f (12 9g) , ^b?-n-7?-)l 
7>^A^D$F (45 g) £HPX> (476ml) TtRUfct)©^*, 50<C 
20 $-e#Il/fcft, l-^n^^-77^> (67. 8g) $iTL> 50*CT5l^r|ig«tj^b}fe. 
^l-^D ; E^-7 7 ^ > 33.9g^^p L/% ssK- Stfc«#&67.8gjiJDbfc. 
7jc (1850mL) KlSJS^X^ffiflnU »#b)fc&, ^SSbfc. TfcJl^ 5 h;i/X>440m 1 

U «»-r*ctfc«kD»«*g56b, flft** (I72g) sftfc. »snfcjft«4fe*^ 

1-^7 7^— T«|!|-r*JltfcJ:0^*TD (61.4 g> 1R^40.9%) £$l«#l<hbT 
1 H-NMR (300MHz/CDCl 3 ) : 5 0.68 (t, 4H), 0.80 (t, 6H), 0.91-1.56 (m, 20H), 2.0 
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5 (q, 4H), 3.93 (s, 3H) , 3.96 (s, 3H), 6.87 (s, 1H), 6.90 (s, dH), 7.11 (d, 1H 
), 7.18 (s, 1H), 7.59 (s, 1H), 7.68 (s, 1H), 7.74 (s, 1H), 7.91 (s, 1H) 
LC-MS (APPI (+) ) : 5 0 1 . 3 

5 at^tt&cDI^jjc) 



C 8 H 17 C 8 H 17 

m.mW&Vtc3 0 OmL©£a77X3C^iTD$ 1 5g, y^DD^^>10 
OmL m.^Kr4^m^T-20X:iZ^nvrco HM*^i7 5mL^IT 

10 a— M'$JD£:D, ^fiPX-fc, ^<£>^ ^^£#^bT2Rf |l.m#U 7jci0 0m 
\.&n\7LTJx.fo%:W±Vtz„ ^aa^UA 3 0 0 m L Tfttl ffi U #Snfc=fiT*iJS«, 1 

*^A*ffi-r^<htJ;(9^ hA*-y h<HTWt;-£#)TFcD 1 0. 2g (66. 7 %) # 

15 ,'H-NMR (300MHz/CDCl 3 ) : 5 0.64 (t, 4H), 0.80 (t, 6H) , 0.95-1.30 (m, 20H), 1.9 
1 (q, 4H), 4.91 (s, 1H), 4.99 (s, 1H), 6.81 (s, 1H), 6.82 (d, 1H), 7.05 (dd, 1 
H), 7.17 (d, 1H), 7.52 (s, 1H), 7.65 (d, 1H), 7.78 (d, 1H), 7.90 (s, 1H) 
LC/MS (APPI (+)) : 4 7 3. 3 

20 mmm 5 



C 8 H 17 C 8 H 17 

= ny?7sZ\ (200ml) fC^#3TF10. 2g, ^ □ 3? >130mL h'JX^;i/75 
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5 fzm.$il&m-£. h^X>J;0«b, -fb^TG^ 1 0. 7g (»6 7. 4%) # 

1 H-NMR (300MHz/CDCl 3 ) : 5 0.61 (t, 4H), 0.80 (t, 6H) , 0. 95-1.30 (m, 20H), 2.0 
6 (q, 4H), 7.28 (d, 1H), 7.33 (s, 1H), 7.38 (dd, 1H), 7.78 (s, 1H), 7.79 (d, 1 
H), 7.90 (d, 1H), 7.96 (d, 1H), 8.16 (s, 1H) 
10 LC/MS(APPI(+)) : 7 3 6. 1 . 



mmm 6 cm^it-^m 1 o^m 

it-BrWoH (0. 3 0g, 0. 5 5mmol) , N, N' -t'X (4-ya ; E7x-JP 
) -N, N' -tfX {4- t - 73 L )]/-2, 6-y^^7ir;W -1, 4-7i- 
15 y>y75> (0. 4 0g, 0. 5 5mmo 1) 4iJ:tf2, 2 ' - tftf 'J z?)V ( 0 . 3 
4g> 2. 2mmol) £ JTiTR b 7=- b 7 t F □ y 5 > 5 0 mL izmML-fz^ ^JUT 
A'7'J>^lT^^^$Iilfc. iiiH^Tiii5^T, H7 (1, 
y?~j3L» -y5-)l< (0) {Ni (COD) 2 } (0. 6 0 g, 2. 2mmo 1 ) £ 

20 ($<)2 5TC) STMU 2 5%7>t-7*5mL/^^7-JP5 OmL/^t> 

KfiiL, ^(Dt^ h;ux> 5 omLtc^^-arT^e.^ji^fT^, ±# ^ 

A£)IbT*i§!{U b;i/X>Ji£, 4 %T>^XT7K|U 5 OmLT 2 BtP^, $ 5>{'^^ 
>^7]c^5 OmL»lfc. ^mm* * $ S — MS 1 0 O mL (C$5TbT 1 B#[H3^; 

Mn=l. 3x1 0\ Mw=6. 4xl0 4 T*ofeo ^"Ig^fiJg^lJj^bTt 

2 5 7t:-e^o^o 
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~*fe&35W%T\ZXtt&mi (0. I0g, 0. 14mmol), N, N' - If X (4-:/ 
U^y^-Jl) — N, N' -tfX (4-t -7'^;i/-2, 6-y^^7i-JW — 1 
5 . 4-7i-l/>y75> (0. 10g> 0. 14mmol) £h;!/X>2. 9 m It 
»A¥313\ iint:fh7^(h , J7x-M77^»/'?7^A(0. 0 0 3 g> 0 
. 0 0 2 8mmo D^M, ilCTl O^Wbfc. ^^UTf N ^x^;i/T > 
^Ex^A/W KotW F2 0%7j<^£0. 5m 1 £J}0*.MU 2 UtraiQ&jgSlE 
bfc. ^VXyaL-)U^U>m(0. 0 17g, 0. 0 1 4mmol)^JP^. lBtr^in^M»ft 

o m^ntzmm^ h;i/x>3m i r^^^ATiiam y^y— ;i/ 

2 0 1 1 ICrST L T 1 ^FbI j|# L , WtBU^^^JtS'Jbfc, # £ tiTcftJSkb y^7- 

n=l. 5xlO\Mw=3. 0xl0 4 Tfeofc„ 
SUM 8 

(M©IS) 

20 ±ET#fcH^f ft^* 1 $ hJl'XXCiilL^ ^ 'J l . 3Sft%©h;ux 

(ELif^fl) 

1 5 0nm©I^TI TOl$#(trc^77lt±i:, /Jig (3, 
4) ^U>^^r^-iy^yx.>X^ ] J^U>X)l^>m (Bayerl, Bayt 
25 ronP AI 4 0 8 3) OfSI^O. 2/im^/^7>7^M-tiaUcK 

0 1 5 0 0 r pmOHIteiilg-CfiEJ^bfe. «^OMi¥H^7 0 nmT&oJfc. 3 
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vtc. u&n&m&i x i o- 4 p a&T\zmm\sit&tz&M<DMm&wi&isiz. mzn 

*>5S8ftBM&#*j!,<5ft, g^fg^TO 0 . 18c d/AT&ofco 

±W2T?#e>nfeEL^T2r 5 0 mA/ c m 2 C0^»fET 1 0 OP^fSJiglbU MM^m 
mmt WJWttffi f c: Jt ^ 7 . 3 % M_h# u fee 

±8atra«0^feW«UfcEL3tf : ?tC4V©«iESBIlniU/tiIl^, 1 OmA/c 

Mmm 9 

<J8il£©asiSg) 
(ELSfCffi) 

L56^*t#6tlfc. EL583t©3lflEtt««E«aEfcS«itWUT^fc. ^feM^«4. 
(«EE±#«!l£) 

±BBT#Sft&EL3i : p£ 5 OmA/c m 2 OJM8tT 1 0 omfflmML. mm<D9$ 
( 4 V (3 4s tt Z> MffiQ&m ©«to£) 

±iZtmM<DjymT*ftmVf£ELm^Z4V<Dm&%WM\stc£z\*>, 1mA/ cm 

2 <D%m&mtiit. 
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(a t 4 V) 


M7v 


HEE±# 




3. 7 V 


1 OmA/cm 2 


0. 18c d/A 


7. 3% 


mmM9 


4. 2 V 


1 mA/c m 2 


0. 3 6c d/A 


15. 6 % 



i o (Mftj-it^m 3 

5 ik&tfaU 0. 9gt2, 2' — b'tfU^O. 5 0 g£&SJ£§S8fcffc&A;i£^ 

X (1, 5-ist?u3r9?i?JL» — y^r;P (0) SO. 9 2g£JjP>L> 13^10^ 
10 KJ&Sk 2 5%7>t-7*l Oml//^y-JH 5 Om i 

WBjfrHkfti* 2. 4x1 0 5 T^D, $(¥±^TSte, 7. SxlO'^oL 
1 1 (BS^fls^fe 4 

ft^tlNl 2 5 Omg, {bttlHl 1 0 7mg, 2, 2'-t*tfU> ? ;U 1 5 9 0m 
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g ^Wlfcf h 7 1 F O 7 7 > 1 0 2 mL i^iSlfci, ^JH^H^TBc&^T, Z. 

ommz, tfx (i, 5 -->^a;t^vx» (o) {n i (cod) 2 } 

2 8 0 0mgj!jPA> 6 0tSTMU 3 (WSJ^^/Co 
M£Tft£PU 2 5 %T>^-77K 1 2m 1 J — )V1 0 2ml /-T :*>x^7jc 1 

5 0 2m 1 fbMMfciTbtS O^tfcE Wmb/cttl^ ; &^jlbT2B#F B TMEE 

hJH>10 2mli:i§i$tfc. hO. 41g£jQx.T 

g) ^mvxmm^m^ muvrzbji^>mmz5.2%mm2 o omL^MT3n# 

Fpm^b/cc zkJI£B&£Lfc<7}-^ #11112. 9%7>^77K2 0 0mL 

j*#U fllll^^y-JH 0 OmL O^i 

#U Wl±SLfc«:^ ; £^iibT2fi#5aMJ±^Ufco 

15 ^cTOt>^*«> 9. 6 x 1 0 4 7r$)^fcc 
^JfiW 1 2 

it-StoW (10. 6g> 17. 6mmol) > N, N* - t:X (4-yot7i-JP 
) -N, N ' (4-t-^;p-2, 6-^^71^) -1, 4-7x- 

20 l/>y75> (O. 27g, 0. 3 6 mm o 1 ) *5«fctf 2 , 2' - lffcJU (7 . 6 
g, 4 8. 6mmol) ^^Xl/tr h 7 t H o 7 7 > 1 2 0 0 mL («Ufct, £ 

T#Sl« 6 0tTH7 (1, 5-y^D^^yl» (0) (N i (CO 

D) 2 } (13. 4 g, 4 8. 6mmol) in A* 3 BtP^KjE^-grfco S 

25 Jftf£, Z<Dfcjfcm&^&. (M2 5t) STJWU 2 5%7>^7*6 5mL/^^ 
7-;H 2 0 0mLA*>3i!{ft*l 2 0 OmLS^^fcfiSTbTai^bfc^ #r 

abfcitiRft^iibTai^mwffittJftu Fjn>5 4 0mLi;gi$w 
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IUl 0 0 0mLT3^, 4 %7 >^7*S 1 0 0 0 mL T 2 ^1 5£C<:*>3S 
4ft**?Il 0 0 OmLTtibft. tii£^y-JH3l 0 0 0mLl;iTbT3 0 5> 
«I#U WmL,fe«t«*^iaUT2l^|BI«ffiftJ*3ia:fc. »Snfc*&#©tt*tt8. 

5 Xfl/>illi¥^^itt, 3. 9 x 1 0 5 7r£D, 3£¥i^^««> 5. 4x1 



Hl«J 1 3 

-fb-a^H (7. lg, 11. 9mmol) , N, N ' - t*X ( 4 -T'P^E^i 

io -n, N' -tfx (4 - t -y^jv- 2, 6 - 1 , 4-y^=.u 

>y'7S> (0. 46g, 0. 6 3mmo 1 ) *5«ktf 2, 2 ' - tf fcf< J 5?;W ( 5 . 3g 
, 3 3. 9mmol) SrflJteKLfc^ h7th'D77>7 2 OmLCitiLfct« ^iftT 

iBU 6 O^THX (1, 5 -i/7n^-t7?i?JL» -ytr)\s (0) {N i (COD) 
15 2 } (9. 3g, 33. 9mmo I) mWLt£&Z3]m3Rm$1itzo fci&Wi. 

7 0 0mL/-T^->^7K7 0 0 mLl^icf t^TbTJt^b7c^ WtBb7c^ 
£3iMLT2flt^Mffi££gU ^(D^, h)VJL> 5 4 0 mL izmM^^X^ <=> ^ii^ff 
V>> ^^^T^Si-^^A^abTllSab, h;i/X>JS*. 5. 2%^7Klt)5 0 0m 
20 LT3B#Fb^ 4%T> ; 6— 7tK^J5 0 0mLT2HfP^, $ £ xj->3£^7K!*J 5 0 0 m 
LT^Ufeo til ^ / - iH5 1 0 0 m L U T 1 S^F^IJt b ±it^H££ 
7*#>T— S'a >T-P^bfce #6tlfcffl«hJPX>3 0 0mLi:i)Slt > ^ 
/— ;Htl6 0 OmLCiTLTl^Wt, ^i§LT2B#F e i3M£E^b7Co iftfite 3 

25 **5i:^aS¥^7>^S«, W-?tlMn = 2. lxlO\Mw=4. 5xlO ! TS 
^M^IJ 1 4 . 
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ik-Smii (17. 8 g, 2 9. 7mmo 1 ) , N, N' -If* (4-^D^7x^ 
) — N, N ' -ex (4- t -y^-)V-2, 6-y/^7x-JW -1, 4-y^=. 
k>y75> (2. 4g, 3. 3mmol) 43^2, 2 ' - fcf fcf'J ( 1 3 . 9g 
, 8 9. lmmol) ^*Ufcf h7t h'D77>l 2 0 OmLC^bfct, 

Ml, 6 0^1*^ (1, 5-^>i7P^-^^^X» H<y^r;i/ (0) {Ni (COD 
) 2 } (24. 5g, 89. lmmo 1 ) flD;t> mftlsfc&Z 3RfWSlSS-a:fc. S/£ 
tt> ^OKM$M (152 5'C) SW^U 2 5%7> ; E-T7jcl 2 OmL/^^ 
7— ;H 2 0 0mL/<:fr>£ffczkl 2 0 Omb^^&^CfirFbTjt^bfct^ #r 

10 !±ibfcftf££3^bT2I^Mffi^b> JE-©^, h;H>1 0 0 0mLI:ii§tT 
;fr<=>5il£fT<^ 5t^7;i/5t*7A^ItTiib> h;i/X>Ji£, 5. 2 
7K*5l 0 0 0mLT3P#M, 4«7> ; E-7**Sll 0 0 0mLT2Rf|ig, $£fc-f:t> 
£ffc**?Jl 0 0 OmLTWLL mWbMlZ.*? S — ;H$4 0 OmL^ITLTlW 
fl!#U ±*t*f&£7 :r 77>^— ->3 >TBfc*bfc. &£nfcStJK«5£ h;i/X>3 0 Om 

15 HzmMVX. M?J— )Vm6 0 OmLtiTbTlBt«t, 3j&bT 2 BfP^Mfib 

l/>^(7)fc^^a*5 c k^M*¥^^S«> W^nMn=l. 3x10 s , M 
w= 5 . 8x1 0 5 T&ofc. 

20 ^M#J 1 5 

ffc-&4&H (6. Og, 10. Ommol) , N, N' - t*X (4-7"D ; E7x-JI/) 
-N, N* -h'7 (4- t --Jf-Jl- 2, 6-y^f^7x^JW -1, 4-7xZl/ 
>y75> (1. 8g, 2. 5mmol) *W2, 2 ' - tf hf U ( 5 . 3 g> 3 
3. 9mmol) &$&7k VTcy- b y t H D 7 y > 2 3 0 mL b7c*£, S^T/N*^ 

, 6 0tTlfX (1, 5-yi7D^^'7X» (0) {Ni (COD) 2 } 

(9. 3g, 3 3. 9mmo 1) flp*., 3 RSIfflKJfcSitfc. 

(m2 5"C) ST^b, 2 5%7> ; E-7*4 5mL/^^/-JI/2 3 
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0mL/-f*>Saft*2 3 0 m L l^M* CiT LTl# bfct, WWbfcitlR*^ 

^M^T;i/5^^^A$31bT*IMb, h;PX>H^ > 4 %T >^Ex77j<;f$4 0 OmL 
T2fl#P^, 3 5 C'f 4 0 OmLTgfeiILL tilil^^y-MM 0 0 

4£>£ h;i/X>2 0 OraLtigILT, J— M$4 0 OmL IliTLT 1 mmmWV 
1. 6xl0 5 >Mw=3. 9x1 0 5 T*ofc, 

10 

S*I«J 1 6 

-fb^H (5. 2g, 8. 8mmol) » N, N* - t*X (4-ynt7i-Jl/) - 
N, N* -tfX (4- t -y^;U-2, 6 - v^^^aiXJI/) -1, 4-7xXl/> 
y75> (2. 8g. 3. 8mmol) M«2, 2 ' - tftf 'J ( 5 . 3g, 33 
15 . 9mmol) ^WUcr h7k HD77>2 3 OmLl:i§iUfcI, git/t^U 

6 0tTlf7 (1, 5-v^D^-^7^vX» X^^r;i/ (0) (N i (COD) ,} ( 
9. 3g, 3 3. 9mmol) ImPi, mWVfcWZ 3 IMSJES . j£j£^ dCD^ 

(1^12 5t) 2 5%7>^77jc4 5mL/^^7-;i/2 3 0 

20 mL/-Y3l->3c#l7.k2 3 OmL^^^flTFLT^Lfc^ *f ttJ Lfct£IK£3ia 

^£7;i^^#7A£aUTflF$8U h;i/X»i£\ 4 %7>^EX7tM&2 0 OmLt 
2R#HiJ, $6.{Cl-r^->^7K^2 0 OmLTifc^Ufc. flli:^^7-JW2 0 Om 

25 £ h;UX>2 0 OmLMlT, /^/-JH^I4 0 OmLfclTLtlSIWt, 
. 6x10', Mw=3. 1 x 1 Qs-Trfoifzo 
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^Mffl 1 7 

fc&QsH (0. 27g) tN, N ' — tf^ (4-^n^7xZj|/) — N, N ' - tlX 
(4-t-^;U-2, 6-7^^1/71-^) -1, 4-7x-l/>y75> (0. 
7 8g) t2, 2' — tftfUv 5 ;!/ (0. 5 6g) <h £KJE3gMgKH±£AyiE», SJtS^rt 

rh7kHP77> (JBizKj$«E) 5 0g*JpAfc o ^©jg^^fc, (1, 

5-->i7D^-^^>?X» ^y>r)V (0) 1. Ogm MtlO^FWLfct 

SJ&f£> ^©KJSiMfcSJfriaiUifcSL d©»?Kt, 2 5%7>^7*10ml/^ 
^7— ;P3 5m 1 3 5m 1 M^mm^-t^jL^ *9 1 ^rPflflK^ Lfc. 

Ol^^^^ff^l 0tPf^ o *UX5 1 l/>^IIlW^itt, 4. 2x1 
0 4 T&D, I&TO^SWU 7. 8xlO J Tfeofc. 

^M0!J 1 8 

-fb&^H (10. 6g, 17. 6mmo 1 ) > N, N' - fcfj* (4-7"Dt7i- 
;W — N, N ' -fc?X (4-t-^;U-2, 6-y^fJl,7i^W -^>^v> 

( 0 . 29g, 0 . 3 6 mm ol) M^2, 2 ' - tf t° U v^U ( 7 . 6g, 4 8. 6 
mmol) ^WklsfcT- t Fd77> 1 1 0 OmL izfeffllsfc^ ^^T/t^/'J > 

^iT^rt^iittifc. ii«Tc*^T, :©M^6otST#su 6 

OrTtfX (1, 5-v^70^^^^X» Xy^r;u (0) {N i (COD) 2 } (1 
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3. 4g, 4 8. 6mmo 1) DWtl, 3 PtraSfSSiirifc. COS 

Jfti££gi& (*52 5'C) £T?<£2flU 2 5%7>^7*6 5mL/^^/-JH 1 0 
0mL/-r^->^7Kl 1 0 OmLiB£»tt*fci(rFl,T»#Lfc», WWUfctfcK* 

5 , 5^7Mt*7A^IUTilb, b;UX>Jl£, 5. 2%M*I>I5 5 OmL 
-C3B#R^ 4 %T>^-TtKI?I5 5 OmLT-2^ $5t-r^>^7)c|>]5 5 OmL 
Tift#L7to #^J1£^/-JI/&I5 5 0mL(C^TLT3 0#if#U WmLfcitlK 

^ttSffiSHMfc'&W 1 1 iPf^ #'JXfl/>i|Eiiffi^Ili 4. 2xl0 5 
10 Tf»D, ft^^Mtt, 6. 6x1 O'tSofc. 

*J60»J 1 9 

fc-g-^H (4. 8 5g, 8. lmmol) , N, N' - fcf 7. (4-^Pt7xZJW 
— N, N* - tfX (4-t-^;i/-2, 6-i?^^7i=;W - 1 , 4-7x^1/ 
15 >^75> (0. 7 3g, 0. 9mmo 1 ) *5«fctf2, 2 ' - tf fcf U ( 3 . 80g 
, 2 4. 3mmol) ^flfck Lfc^ h 5 k F n 7 y > 4 2 0 m L C»#pUfc^ HS^T 

i&U 6 0'CTfHX (1, 5-y^/D^^yX» Xy^r;i> (0) {N i (COD) 
2 } (6. 68g> 24. 3mmol) Jti$b&^<=> 3 B*|8JKJSSt!:&. 

20 „ CCD^^^^fi m2 5*C) £T?££PU 2 5%7> ; EZ7*3 0mL/^^/- 
;i/4 2 0 m L /-f >x^7jc 4 2 OmLlMi^CiTl/TI^im *ftilbfc*t 
Jg£5iflLT2l£|!9MffiS£JI&U h;i/X> 5 0 OmUzmMZHTfrZZj&Z: 

fr^ ^^^T;i/5^-*^A$ilLTffMU, MUX>S£, 5. 2 %li^7jc^J 5 0 0 
mLT?3B#^> 4%T> ; 6XT7K^5 0 0mLT2^, £ 5 fc< :*>3S&J!K*?I 5 0 0 

25 mLTi5t#Ufc. til ^ ^ ^ y - JH<] 1 0 0 0 m L CIT UT 3 0 ^ iff b > t/fttSL 
fcttlRS5iSbT2l^m«ffift«|S-B:fc. JRS«3. 5 gT*o&. £©fi£#&i«# 

-6*lMn = 3. 9x1 0\ Mw=3. 7 x 1 0 5 fe. 
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■MM 2 0 



'fb-o-^JH (1. 0g, 1. 7mmol) , N, N ' - fcf* (4-^71"^) - 
N, N ' -MTs (4 - t -7^)1-2, 6-^^^7x-;i/) (0. 
34g, 0. 4 2mmol) J3itf2, 2 ' - t? tf U ( 0 . 7 8 g, 5. 0 mm o 
1) Srflfcfcb^h^fc HD75>5 5mLfc»jjptm $*T/t7*U>^LT«rt 



b/t. ^OiIf:H7 (1, 5 ->70ti7^>?l» — y-Jr^ (0) {N 
i (COD) 2 } (1. 4g, 5. OmmoDM, 6 0tST#jBb, 
Tfc*5V>T, iWfbJQ:*«6 3«flBS«*-a-fc. Efcffe, HOEfcttSM (#52 5*C) 
£T?i££PU 2 5 %7>^E-T7K5mL/p<^/— ;P 5 0 mL/-f ^">3^^7jc 5 OmL 
i^iM^l:iTLTl#Lfci, WaLfctt»*^ifibT2I^M«£Eft«b, ^-©^ 

U b;Ux>Ji£, 5. 2%^7K*?J5 0mLT'3P#FI, 4 %7 y ^ZLT iMfa *o OmL 
T2WfM, SSfc-f*>3K»*iB5 OmLWlfc. -;M& 1 5 0 m 



»!|2 1 

-fb^H (5. 2g, 8. 8mmol) , N, N' - fc? X (4 -^Dt7 X r;W - 
N, N' - tf* (4-t-^;P-2, 6-^^7ir;W -^>i^v> (3. 1 
g, 3. 8mmo 1 ) &J;rjC2, 2 ' -HtTU^U (5. 3g. 3 3. 9mm o 1 ) £ 
BWcb&^h^k KD75>2 3 0mLC»Lm giTA*7*'J >^IT^^^ 



, 5->-^D^-77^>?x» -y^r;u (0) {Ni (COD). 2 } (9. 3g, 3 3. 
9mmo 1) Jo*, «#bfc#S 3B#M£J6Sttfc. Kjfcft, £©£JS«Sgifi («&2 
5TC) 2 5%7>t-7*4 5mL/^^y-^ 2 3 0mL/-ft>5e 

7K2 3 0mLiB^*«*fcttTbT*#b&l*, WfflbfcifcJgfcSMbT 2B#raMffiS 
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A&mi-Tmmv, bjiJL>m&, 5. 2 xmmym 2 0 omL is 3mm, a%t>=e 

~77km2 0 0mLT2Ptf B l $ £ ^->S!»*#9 2 0 0 mL T?ft#Lfco W*Jif3 
*^y-;M$2 0 OmL^iTlTlPtfWL, iS^^^^-v-a >T|^* 
L&. h^X>2 0 OmL{;^LT« — )im4 0 OmLtft 

1H •?-tl j enMn = 8. 9x10', Mw=5. 2xl0 5 TJ5ofc 0 



it&mn 0. 58giN, N* -If* (4-^Ot7i-JW — N, N' - HX ( 
4-t-^;U-2, 6-y7^7i^P) -1, 4-7xZl/>^75>0. 08 
9g£TPA 0. 0 5 3 g£2, 2 ' - tf fcf U 0 . 4 5 g £ ^Jfc^ggKffi^ 



HffckiSJK) 4 0g?r*Px.fco Jfcfc, IfZ)i^MC> tfX (1, 5-~>#D:*-^i?x 
» Xy^MP (0) £0. 8g£jta;L, MT10«j$Lm 6 0'CT3I^MS 

^©^?:^b7c^, ;P5 Om 1 /-f >3£*&7.k 5 Om 1 M&m 

h;px>fc»#b&. n©»tt*araL, to^^^ltc^, ^© 



nmm 2 2 




TPA 
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;¥^^S«, 1. 5 x 1 0 5 T&D, 2. 9xl0 4 TSo^ 



SIMFil 2 3 

it&yoH o. 50giN, N ' -tfT. U-^o^^x^) -n, n' -tfx ( 

10 4-t-^;P-2, 6-v7fJl'7x-JW -1, 4-7i'l/>y73>0. 0 8 
4gtTPA 0. Ilgt2, 2 ' — tftTU^O. 4 5 g ££SJ£^g§{£tt&A,£: 

jiftTjc^) 4 o g&mz-tco #l\z, z\<Du^mmz, (i, s-^o^^x 

15 » X-y^r;i/ (0) £0. 8g£in>U llT10^1IJ$bfci, 6 0tT3^S 
JRSftjftLfcft, h;i/X>^^b7t„ U ^*g«jr£l&SL;fc&, 31© 

25 ^oa^ttsasa^fre-* i 6 <tp?^o f ^nfei^ft^i 6®#ux?i/> 

IWWitt. 1. SxlO'TSD, tfWiH 2. lxl0 4 T&o* 



»<J 2 4 
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^gtt#iiTl:t^-&% I (0. 10g, 0. 1 4mmolK N, N ' - t: X (4-7 
U^y^~)l) -N, N' -fcfX (4 - t -7^)\s- 2 , 6-/7^71^) -1 
. 4 -7i-l/>^7S > (0. 10g, 0. 14mmol) £Hl/X>2. 9 m 1(3 

^tlfCr- U 7x-;Pt}tX^^ »/\°5>^'j7A(0. 0 0 3 g, 0 

. 0 0 2 8mmol)$M, MiCT 1 0 ftf®MWl,fc<, ^^X^h : yX.^)l7> 

Hnt+K H2 0%7K^^0. 5 m 1 £JP7l#^U 2B#^Jp^jl»ft 
Lfe. -^LT^ji^i;I/^O>^(0. 0 1 7g, 0. 0 1 4mmol)£}JPx. 1 B#^JIJP^jl»St 
b7c» jJP^7cTt£M£T?Sr£|lU SJfo^X£y^y-;i/3 OmHC?j£TU #rffibfc£t 

Mn=9. 8x1 0 3 , Mw=2. 4x1 0 4 T^-pfc o 

VcMtm l (iti^^fbi^ l 8 (D^fc) 

TO'l4#fflmT^T2, 7-y7*Dt-9, 9-y^"7f 8 7mg 

, 0. 5 2 3mmol), 2, 7- (9, 9-^y^)U) yjl^U>^a>m^ 
l^/^U^-JHttlXfjl' (3 0 5mg> 0. 5 7 5mmo IK TUn— h 3 3 6 ( 
1 5mg)^b^X>(4. 3g)l:*^t, ^MAU-7A(2 3 1mg, 1. 6 
7mmo 1 )*#?J1 g<£7j<^£ LJPAfc„ $ £ (C^ h =y^-7s ( h U 7iZM77^ > 
)A7y | 7A(0. 39mg, 0. 0 0 0 3 4mmo DSM, 2 ommmWMLfc 

. ^^Tyn^e-s>if> (ii. 5mg)£jpx., li: SBtPHiip^M^Ufe. tJP#?^7 

^f57X^^^7-JK4 0m 1 )i 1 N»(2. 2 m 1 ) 0f^I(;iT U #f 

, 2 0mlS-ellLfc„ ?Jt«£^y-^K$TF> tfftb b/t^^itSiJ U Mffi^ 
mZfr^Mtt^k-e?^ 1 8%mfZo «i3 4 0mg o 
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ft£tl1tJ&ft : ¥At&mi 8(D7$VX?-U>i%M(Dttl ! -miZ, Mn=l. 2X10 3 , M 

w= 3 . 2X1 0 3 i:$)-3fco 

tmm 2 mft^t&m 1 9 <o&m 

2, 7-yyat-9, 9-^*7^)l7)UJrU> 3 0 7m g> N, N ' - tfX ( 
4-yn^7i-W -N, N ' -bfX (4-t-^;U-2, &-^^)Vy 3L=L)V 
) -1, 4 -7 x.-U>i/7 ^> 52mg, TPA 32mg, 2, 2' -tftPJv 
;i/ 2 5 0mg^*bfcrh7t^D77>2 0mLt:iiLfc^ SJH^BB^Tt 

*5lr*T, £<D^{C, IfX (1, 5 -is7Ujri7$i?2L» ~y>r)V (0) (Ni (C 
OD) ,} 4 4 0mgM, 6 0tST#fiU, 3 ^PlSSJiSS-frit. 
M^tlS-e^iPL, 2 5%T> ; E^T7Kl Om 1 /^^7-;H 2 Om 1 

K«JE*£«U hiH>3 0mll;»tt 1NIK3 0mL*MT3^«j$ 

Lfcf£, TKSS^bfc. Wz^mmiz4%yy^-77k3 0mL$MT3B$r H 1I# 
#U Wffibfc«:iR*5iibT2l^ra«JEft«SU, hJH>9 0mLl:»»St&. -e 
&£;**/-;P2 0 0mLtiTLT3 0#jft#U WWLfcitJR§;5«LT2l$N]tt 
m 1 9 i:P?^ 0 

HSnfcSM^Iil 9©#UX?U>iI©t¥^IH Mn = 3. 2X1 

o\ mmw-i^fti^mu, mw=s. 3xio 4 T»ofc. 
2 5 
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2 



Run 




CC) 


(nm) 


M/ 71-4* rfte 


1 


S^HMC^* 3 


129 


450 


8. 3 


2 


mftTfc&w 4 


129 


450 


5.3 


yarn 


i 8 


73 


428 


3. 6 


3 


~m^i^m 5 


134 


456 


6. 1 


4 


m^ih^m 6 


137 


462 


5. 7 


5 


Hhft^ik&m 7 


159 


462 


4. 8 


6 


ift$HMb£* 8 


175 


468 


5. 1 


7 


%ft=f-\t%m 9 


207 


472 


2. 9 


8 


wti=f-\\^m 1 1 


132 


457 


7. 2 


9 


mft-ffc&ty} l 2 


161 


454 


6. 9 


1 0 


ES^HMb^ 1 3 


193 


456 


5. 3 


1 1 


MfrTik^M 1 4 


213 


458 


4.0 


1 2 


Wjf=f-\^m 1 5 


167 


467 


4. 1 


1 3 


SSHMfc^W 1 6 


175 


467 


4. 9 


1 4 


nfr^k&M i 7 


210 


469 


1. 6 




wrt^it^m 1 9 


98 


446 





mmm 2 6 mft^t&m 2 0 

it&ym (4. 5 0 0 g) , N, N ' -fc?X (4-^D€7iZJW — N, N ' - tf 
5 X (4-t -y^;i/-2, 6-y^^7i-JW -1, 4-7x"l/>y7S> (0 
. 6 1 7 g) , 2, 2' -tftfUv*;!/ (3. 5 2 3 g) $Mtfcrh7t h'D77> 
2 11mLttiLm ^^TVt^*U >^LTmi*I^^^S^Urc, 6 0t$Tffl 

;i/ (0) (Ni (COD) 2 } (6. 2 0 4 g) ZMtl, HtWhfclfl *> 3 Bf P B lJ£jfo$-t»r 
10 fc. ilCM^iflSWl, 2 5%7> ; E-7*3 0mL/^^/-^2 1 lm 



WO 2005/056633 PCT/JP2004/018865 

o £Ufc8:JK£lE|JKU 2 I^WdftBE*£«-r * d i KI.J: 0 . M&ftO. 2 g£f§&. Z<D 



mmm 2 7 m^it^m 2 1 <d&i&) 

<b^H (1. 0g) , N, N' -a (4-7Dt7x-JW -N, N' - If X ( 
4- t - y^-2, 6-^^7i=;W -1, 4-7x"l/>y7S> (0. 1 
5g) *5«fctf2, 2' -ttf'J^ (0. 76g) «*Lfcrh7tHo77>5 0 

» tfX (1, 5~>*D***$?x» -^/^ (0) {Ni (COD) 

2 } (1. 3g) JPA, 6 0tST#Ib, fl^U&^SKJSStft. £<B£jft?££g 
fi (#52 5 "C) SWL, 2 5«7>^7*5mL/^^y-;HSi5 0 mLA^ 

/-;n O Oml tSTLT 1 B#Hi38|j$b, flrfctJL&ifc 
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M\t. J ttl j etlMn = 3. 3X10 4 > Mw=9. 7X10 4 TS0« #ffcte2. 9, # 

mmm 2 8 m^^t^m 2 2 <D&m 

it^H (0. 7 2 7 g) , N, N' -tfX (4-^n^yx.=.JU) — N, N' - 1* 
* (4-t-^;i/-2, 6-^^7i-JW -1. 4-7iZl/>y7S> (0 
. lOOg) . * (0. 0 3 9 g) . 2, 2 ' - tftTU v 5 ^ (0. 6 3 g) ^JjfcRLfc 
fh7tFD77>8 lmLII»*l/fci, iSTA^U >^LT^rt5iiIj^b& 
„ 6 OtSTMl, S3g»H^Ttr*ViT, If* (1, 5-->^n^ 

^5?X>) -y^r;U (0) {N i (COD) 2 } (1. 1 1 4 g) ?t1&7L, ffi#U 3 
l$M£J&S-fr;fc. ^©aSMSr^^-mspU 2 5 %T>^-T7K5mL/^^y — 
;i/8 lmLAt>»8 1 mLI^jgftiftiTLT 1 W^Lfc^, tfrttJUfc 
&JK£3iBLT2l$[ia«ffi|£«ILfc. *<D&, h^X>4 1mL!;»tt*5 5S 
£fr<^ ^ViT7;P5^*^A*®bT*SS!Ufc. #;fc5. 2 KM* 8 OmL^iP 

^I2 2t^) ©iRSteO. 4 6 6 gTfco&. # U X9=- V >SW©»¥iS$H £ *fc J: 
^li¥^?iH ^tlf^Mn = 3. 9xl0 4 >Mw=l. 7xl0 5 T$ 0 , 

S£M#J 2 9 mft=?ft&m 2 3 ©"£/&) 

it^H (0. 7 2 7 g) , N, N ' -tfX (4-7"Dt7i-;W — N, N ' -If 
X (4-t-^;P-2, 6->7^7x^W -1, 4-7i-l/>y7S> (0 
. lOOg) . 2, 2' -t:t°Ui>VI/ (0. 6 3 g) ^WLfcf h7kFD77>8 
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o) {Ni (cod) 2 } (i. 1 1 g ) «#u 5mmRm^itrzo z.<dk 
7K4 i mLi^M4>tiT it i bi wufct, mm Ltztm^^m lt 2 umm 
-rts =y A^mLxmrnvrco wzs. 2%mm?K8 omL^m^smr^mw^rcmizTia 

£b7c:„ $ SicW^/g^-f :^>35i&7k&j8 OmL^;jP^.lBtP^jt#b^^ 7K»£|&£ 
L7tc mmmZ*? 2 7m l tC&JjnbTira^U t/rttSbTcftf^^L 

0. 35 1gl:^fc. #UX^l->m^OicTO^TS*3<i:r/SS¥^^S«, 
n^tXMn = 2. 9xl0 4 , Mw=2. 6xlO s T$.l9, 7>ttt9. 0 , ^St>* 

^£#1 3 0 

(ELfft^©f£g!J) 

XA^^StckO 1 5 0 nmCDjf^TI TOl^f^f^7XSI±f:, 7}fU (3, 
4) X5 L l/>^^v^^ x >/ 7 JfUX^l/>X;i/^>^ (BayerE Bayt 
ronP AI 4 0 8 3) ©IS^O. 2 ^m^>^7>7^J^--eIlUfctl; 
fflt^T, X f>3 - h iiJ; D 7 0 nmOJI^TlI^ML. *y h 7°!/- h±T 2 0 

or, i oftmtmisfc. wz, ±ieT#fc^^t^2 0-23 h;px>^^^ 

<^T> T.t:>3-h^ctD 1 5 0 0 r pm©0.^MTMLfco /&Mf£©MJlTO<J 7 
ltJ4nm^^b> liilTAJ^>^A^5nm, ^^T^S-^A^S Onm 

^bTEL^$rf^MLfc 0 te&jf^^U x l 0" 4 P a&.T\zmmisfzmz<&m(D 
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3 iZ^T, 



3 





«*¥^shhi (mw) 


(c d/A) 


WtiTikatyA 2 0 


5. 5 X 1 0 4 


2. 2 4 


mft^-ik^mz l 


9. 7 X 1 0 4 


2 . 2 6 


mfrj-ik^m 2 2 


1 . 7 X 1 0 5 


3. 0 5 


mft=?ik^m 2 3 


2 . 6 X 1 0 5 


3. 0 2 



5 1 

it&VoH (5. 9g) . *5cktX2, 2' -WViffr (3. 1 g) £fl$bfcLjfc^ h ^ 
kFD77>2 4 0mL(:i»lfci, iiTA'7'J >^lt^^^ilil&. g 
**B&TK:*^T, uO«^6 0tST#Ii, t*X (1, 5->^P^-^7^^X 
» -«^^r;i/ (0) {Ni (COD) 2 } (5. 4 g) in*., UU. «#Lfca*£3ll#W 
10 KJSS-frfc. i<DSJS«*Sii. (*<J2 5*C) St^L, 2 5 %7>^e^T7K3 6m 1 

jvmi 20ml /^^ystw^mi 2 0 m l i^m4> tiT lt 1 

WtilUfcttJR*5aUT2I^IBI«JE«jlib, h;i/X>3 OOmll: 

15 7K*5 6 0 0mL*Jn^.ll^ra«t^bfc^ zKJB£Bfc*L;fc. »l^^y^6 0m 
1 *Dn^ «tJR**^ifiTflJlOI»€r, 3 0mlSTg^l/tt, ZLtl&*? S 1 
OOmLCiTLtlW^U *fWUfc«tJR*^aUT2l^|inj)*JEEftjftbfc. #6. 

^p>^ff©ic¥^^* 4 octr/saw^fi«, fti^enMn = i . ixio 4 , 

20 Mw=2. 0X1 0 4 T^ofe. ^tttl. 8, iH'S^ttJ^WtTftofc. 
HJfifcl 3 2 
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it^H (1. Og) *5ctt>*2, 2' -tffcfUvJl/ (0. 7 8g) £J&7*cb£:^h7 

#H^T{'*3ViT, ^©j§^^> trx (l, 5->^n^-^7^^x» (o) 

{N i (COD) 2 } (1. 4g) M, 6 01CST#fil, 3 H^SJS 

5 Sitjfc. ^OSiS^^^ia (*U2 5°C) ST^L, 2 5 %7> ; E-77j(3mL/^^ 
;H02 0mL/-f *>SSift*#?l2 OmLl^MttiTLT 1 BtfWUm 
Wl±lLfc^*^jlUT2[i#Pp , 5Mffi^b, h;H>5 0mLfc»i3fT* 

bfeo > ^^4%7> ; exy7K^2 0 OmL^iDA, 2 fltP B m^b 7c t£^7kJl£l&*L 
10 fco SSlC*«l/ifc-1'*>Sflft**I2 0 0mL*taAll$rai»#b;fcSk 7kJI£G£Scb 

15 t^Sa^^^Stt, -tn-^nM n = 4 . 8xl0\ Mw=8. 9xl0 4 TS0, 



mmm 3 3 

-fb^H (6. 0g) , 2, 2' -fcftrUv^P (4. 2 g) ^ilikfcLfcxh^fc: Ko 
20 77>5 4 OmLlliitm ^$TA^'J>^LT^rt^iIilfc. 6 0°CS 

3£*M&Tfc*^~C\ uOMC, (1, 5 - y^Dt^yl/) 

— y^/P (0) {N i (COD) 2 } (7. 4g) £})Q;i, tt#U 3«fWSJtSSl3:/t 
o IfflKM^SSST^b, 2 5 %yy^~ 7*3 6raL/^^;- ;i/5 4 OmL 
/-T^->3Stft*5 4 OmLS-&»«[+fcflSfTUTll^lHHft^U&«, WHJLfctfcJRfcS 
25 j^LT2B#^MEE^bfc. MUX> 3 0 0 mL KJgflp$-ttTrt> <5> 5ifi£fr V> 

, OO'ViTTJl'S^-^^A^aibTJW^Ufco 5. 2 %^^tK 5 9 0 mL £JPX. 3 
0#M#L7cf£fc7K®£^£b7c o > ^C4SS7>t-7*5 9 0mL*M, 2R#ffl 
^# L fct£ fc 7k JI£B££U 7c , SS^W*Jit--f af>Xtft*i|i9 5 9 OmL*JnAH^M 

jt^L-fctt, ^mmz*? s—)V9 4 0mi ^ajpbTiB#r^jt#b 
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m^ft^MU. fn^nMn = 8. 8xl0 4 , Mw=4. 4xlO s TS^ #f(« 
5. 0, ^S^teWttT&ofc. 

5 |£»J 3 4 

it&W (5. 2 g) , N, N' -t'X (4-7*Dt7i^) -N, N ' - fc*X ( 
4-t-^;i/-2, -1, 4-7i-l/>y75> (2. 8 

g) , 2, 2' -IftTDSW (5. 3g) «7KLfcfb7kFD77>2 2 6mLII 

10 ^TFiC&^T, £CDj#?£i^ tfX (1, 5 -->^d^-^^^x» —y*r)V (0) {N 

1 (cod) 2 } (9. 3g) mwvfcftt, 3mr$Kfoz^fco ^©^i^ 

2 5%T> ; EiiT7K4 5 mL/^ ^ / — )V 2 2 6 mL/-f ^->X^tK 

2 2 emL^^M+^TLTlHtFBm^Ufc^^ WmtfeMS^ilbT 2 
JI^Lfc -€-<D^, hjl/X>3 7 6mL tM^-frT^^^il^fTt/^ -D~3^TT )V 

15 5t*7A§ILTil3Lfc. 5. 2 %i»7.R 7 3 9 mL £iP*. 3 Bt^M^bfc^ 
(~*Ji£|^3cLfco #fC4 %T> ; & — T7K7 3 9mL£Jnx., 2 B^^bfc^TKJi 
^^bfeo S6l;lTil(^t>M7^7 3 9mL£*n^lP#F B TO£Lfc^ 7 Jcii 
SKLfc. filW^y-JP2 0 0ml^ «^$^>i^-elX0P^^> 8 0m 

1 £T^L7tm, ^n*^^7-;i/^2 0 OmLlCiTLt in#F B m#u tffmbfc 

20 tt^^5®bT2f^rBiMffii^bfco nzntc^m-etfo (m%. m^it^m 2 8 

SH, -etl^'nM n = 9 . 1X10 3 , Mw=2. 6X10 4 TSO, ^itt2. 9,# 
25 H#6#J 3 5 

it&VnH (0. 42g) , N, N' -t'X (4-7Dt7i^) -N, N' - tf X 
(4-t-^;i/-2, 6 -1, 4-7i^k>y7S> (0. 

2 2 g) 2' -t'tf'Jy;!/ (0. 3 8 g) £J&7j< bfe^ h =y t F O 7 5 > 5 
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X, t£X (1, 5 -v-^0^-^^i^X» — ^^r;i/ (0) (Ni (COD 

) 2 } (0. 6 6g) 6 0t^XMU Ijfl^^ 3l3#r B 1M$-t±fCo Z.(D 

&foM&m& m2 5X:) ^-TrfciPU 2 5%7>t-77K4mL/^^y-jH^5 5 

2 9iPf^) OiRSttO. 3 5 g1?fe-p7to # U X5 1 U >if ®|c¥ Wife i^'t 

^tl^tlM n = 1 . 2x1 0\ Mw=8. 6xlO'TSD> 
7. 2, ^fiMBZ lHfttT$>^7t. 



1 5 ^MM 3 6 

-fb-a-M (2 0. 9g) > N, N' -t*X (4-^Ot7i^) — N, N ' '— tfX 
(4-t-^;i/-2, 6-^f;P7x-;W -1, 4-7x^l/>y75> (11 
. lg) ^2, 2' -MM Vz/fr (2 1. 1 g) £J&7jcLfc^h^fc: Fn77>9 

.20 ^©^^ 6 or^Tr-Mf^ HX (1, 5 -->^n^-77^^ x » Xy^Ml/ ( 

0) {Ni (COD) 2 } (37. 1 g) MX, 60tim lt#U^b3W 
j£$-tf:7t„ ^©SJfcft^M (l)2 5t) STfcSPU 2 5 %T> ; 6r.77lc 9 OmL/ 

5 0mL/^;f >3£i&7K&J4 5 0 mLiMi^CiTLT 1 R#P^jf# 
|ffttibfca:®^5jlUT2Bt^Ml±^L, ^mik, h;UX>7 5 OmLtC^ 
25 ^$-&T75^5ig!^fTl/^ 5M7JRt*7A^ItTi»L, 4 %7 >^XT7K^ 

lsoomL^M, 2mmmwi>fcmz7km*mikLfzo ^^\z-^mm\z-(^>^ 

0 0mLl:?lTLTlStfWL, flfaJL^IS^jMLT 2 fl#^MEE<!&ilL-7t 0 #6 

ntz&mtrfa mm, nft^k&m 3 0 t p^so 1 9 . 5gTSofcc 

30 5^1/>^OicTO^a43J:^Mft¥^l?>^*«. ^-W*lMn = 4. 5x1 0\ 
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Mw=4. lxlO 5 ^^ M!J9. 1, ftttfrlBti- m&~?$>-ofZo 

^mm 3 7 



4 



fglffia 


M2M 


^3i 




$%5M 


43-1 






1. 7X10 4 


2. SScd/'A 


43-2 


iS5HMfc-£#)26 




9. 7X10 4 


2.81cd/A 


43-3 


it5£HHb-&%27 




3.0X10 5 


3. 07cd/A 


43-4 


«^^b^27 




4. 2X10 5 


3. 26cd/A 



^SS^J 3 8 iM%=f-\\L^m 3 1 (Di$$0 
it&mH (2 2. Og, 3 7mmo 1 ) , &£^"2, 2 ' -HtfU^I/ (15. 5 g 
lOOmmol) 5:IK7jcbfcTh7tFn77>7 2 OmLiliiLfcE ^^Tr/t 

U eO'CT-lfX (1, 5-~>^P^^7^^X» ->y^r^ (0) {N i (COD) 2 
} (2 7. 3g, lOOmmo 1) MX, UW^U^^b 3 ntPalKJfo^-frfco SJS^, £ 

($<!2 5t) STfcSPU 2 5 %T>^E~T7ic 1 3 OmL/^^y-JP 
2 L/-<^>^7K2L^^>t>^^TLTjl#bfc^, t/ftBL/cM^5^UT2 

5^7^511X11^1, h^X>15, 5. 2%mM7K2. 5LT-3H#P B ^ 4%T 
>^E-TtK2. 5LT2Bm $5»{3-r^>^7K2. 5LT»tfc. 

!#^n^a^5h;Px>i. 2Li;»LT, *^y-^3. 5 l «tlt i mm 
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n-6nMn=l. 9x10 s , Mw=5. 6 x 1 0 5 Tr&ofc, 

3 9 <Mft=?tt&m 3 2 

5 it^mH (7. 3 5g, 12. 3mmol) „ N, N ' - fc?X (4-^Ot7x-^ 
) -N, N ' -fc?* (4-t -y^;i/-2, 6 -S^rt^l^x—;!/) -1, 4-7i^ 
l/>y75> (0. 19g. 0. 2 5mmo 1 ) &£tf2, 2 ' - k* tf »J ( 5 . 2 
8g, 33. 9mmol) $JK*Ufcr h7t h*D77>4 5 OmLHiUbfei, f 

10 T#fiL, 6 0tTt'X (1, 5-yi?D^^vX» --y^ (0) {N i (CO 
D) 2 } (9. 3g> 33. 9mmol) JjDtL. ffij$b&75*£ 3 t$!QKJfc2l£1t. fcfo 
Z.<DB.J&m&£.M. (1^)2 5t) SWb, 2 5%7> ; EZ77K9 0mL/^^/ 
-;i/4 5 OmL/f :*>£tfc*c4 5 0 m L I^M^ fc^T t Tj|^ L fc^, Wfctibfc 
iWR*5fflUT2«fra«ffi9g«lb, h^X>7 0 0mL(:^tT^5 5l 

15 &ffV^ 5^7^5t*7A^ILTfflSU, h;i/X>g^, 4 % 7 TtK 7 5 

0mLT2^B, $e>tC-f ^->^7jc7 5 OmLTlflfc. Siflfc^Z-JH 5 
OmLWbT ll$IHMi#U ±a***5 i * >r— ->a >"el^*bfcc »6tlfctt 
^^h;i/X>3 0 OraLtiilT, jrt^y— Jl/6 0 OmL^TbTlBtr^^b 
, 3ifiLT2P#R8MJES£J!&L;fc. iRS«4. 7gt*ofc. i®I^#:$l^-T^i 

= 7. 6x1 0\ Mw=6. 6x1 0 5 TI>ofc„ 

4 o m^it^m 3 3 ©<£/&) 

-fb-o-tJH (4. 5g, 7. 5mmol) > N, N' - hfX (4-7'a ; e7i-JW - 
25 N, N' (4-t-^;i/-2, 6->7^7iZJl/) -1, 4-^x-U> 

^75> (0. 6 2 g, 0. 8 3mmo 1 ) *5«fctf 2, 2 ' -tffcfU v?;U (3. 5 2 g 
,2 2. 6mmol) «*Lfcr h7t HD77>2 1 OmLil^Lm ^SiT 
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10 



Uh. 60VC¥7> (1, 5-y^o^^-/i» =-y>r)l (0) {N i (COD) 
2 } (6. 2g, 22. 6mmo 1 ) JmA, j*#Lfc£#S£ 3^fKS*S$i±fc. 
^©M^ifi (#92 5*0 ST'MU, 2 5 %T> ; &— TtK3 OmL/^^y— ;i/ 

^ ^^T^^^ASrSLTWSaU h^x>Ji£, 5. 2%»7jc5 0 0mL 
T3HF^ 4%X> ; EX77jc5 0 0mLT2^, $ 5tcf ^>3S^tK 5 0 0 mLTft 

&Lfzo tiit:^^;-;n 0 OmL^ITltl _hil^£x;*7>^ 
5 0mLIIITlTliWU ^iSLT 2 



Lit. JR*tt4. 6 gT35 
iif^fltl ^tlfriMn=l. 2x10', Mw=3. 9x1 0 5 T^ofc. 



4 1 



15 



20 



±fBT?fcfciSS$HP'(fc:'&& 3 1 £ 6 7 Sg%, Mfr^k'&m 9^33 S*&©J*SjST h 
(ELiH^<7Mt§l{) 

XA°^37^^J;D 1 5 0 nmOJlf^-e I TOm&tttftctf^XmM-tlZ, ^ U (3, 
4) Xfl/>^t+->ft7x>/#UXf l/^XJl'*^ (Baye rl. Bayt 
ronP A I 4 0 8 3) (DMMM%: 0 . 2 Mm^>^7>7^ Titii bfc$l£ 



Ot:, 1 0#P B 1$£#b7c o #fC, ±gETl#7c h;i/X>^£JE(^T> Xkf>Zl-MCj; 
D 1 5 0 0 r pmcDHIilSji^T-^L^c ;&M»Mte#97 0 nmT^^fc. 

LT#tV>^7A£#9 5 niru ^UT~7^S A£#9 8 0 nmlf LTELif^fi 
Lfcc &&X;£^7)U X 1 0" 4 P a^T^Mbfcfe^McD^^lt^Ufc., #£>*l 
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±iaT?#btlfcEL^^ 1 0 0 mA/ cm 2 <DfemiM7:mm^. WM<Dmffl^k& 

mfevtztzz, mm^izmmMgzrf 2 6 2ocd/m 2 , nm*mmr$tf4 immx 
mmm 4 2 

10 ±mTnfcmtt^k&iVo 3 2 £7 111%, ^^■^-a-%9^2 9SS%cDl:fc2r?rh 

±tST#feEL^^ 1 0 0mA/cm 2 o^«rjitirigiijL, mmommmtzmfe 

vtzt^z, mm^mBmmm^2 930c d/m 2 , ^¥Mb#p^ 3 omr$-c&^> 

fc„ 31tl*lf^-^CDSPii#^2-mT^^<i:^LT> ^1^4 0 0 c d/m 2 

20 <D{mz.WLWisfztz.?>. #m^« 1 6 1 ommtfc^fco 
nmm 4 3 

25 X>MMtfc. 
(ELJU^Wfl^!) 
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mizistct^z. mm^mmmmtf 2 7 5 0 c d/m 2 , >m¥Mb#wi 9Htp B r? 



5 





*°'J7-1 


PJ7-2 


;l£tb 


fcfij&tb 

X:Y 


(cd/m 2 ) 




400cd/m 2 


mmm 

41 


31 


iii^^Hbi^g 


67:33 


90:10 


2620 


41 


1752 


42 


32 




71 :29 


90:10 


2930 


30 


1610 


43 


33 






90:10 


2750 


19 


914 




mmm 4 4 (nu^mc-^ 3 4 

{k&mH(10. 7g, 18mmo 1) , Mtf2, 2 * - If tf U ^ (7 . 59 g 
, 48. 6mmo 1) ^WLfcr h7t HD77>8 4 OmLC^ibm tiT 

15 Mb, 6 0ttt'X (1, 5 - v ^70^-^7 ^i>~X» -^^r;i/ (0) {N i (COD) 
2 } (13. 4g, 48. 6mmol) in*., b 3 n#p H m/S$i±7Co SiSt^ 
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, ZfDfcmifc&mM ($J2 5*0 £T'i£iflU 2 5%7> ; &X77K6 OmL/^^;- 

;H. 3 L /-f * >SSift* 1 • 3 Ll^M'fCiTlTi^bfcE wmufcttiR* 

£7;|/5:7-#^A£iIbTM®!U h;UX>®£* 5. 2 %^7K1 LT3B#P B ^ 4% 
5 7>^EXT/J<1 LT2^ $ £ K-T 1 L Tifei$bfc. *tHJl £p<- * / — ;i/ 

2LCi"FUT3 0M^b> WWUfc«tJR*^iibT2l^m«ffi<e«ISii-fc. iR*tt 
17. 3 5gf*o&. ^©S^fc^^HHb&^S 4 £P¥.K. #UXfU>iI©t 
TO^fi&=tt£MSTO^Ste, ^tl-?nMn=7. 6x1 0\ Mw=4. 9x 

1 0 5 T^ofCo 

10 

mmm 4 5 (Wxr^it^m 3 5 

It&MH (15. 5g, 2 5. 9mmol) , ±BET-&/£b7c N, N ' -y7i- 
;U-N, N' -HX (4-t -^;i/-2, 6-y^^7i-JW -*t>z?5?> (9 
. 05g, 11. lmmo 1) Mtf2, 2 ' - fc'tfU v 5 ^ ( 1 5 . 6 g> 10 0mm 
15 o 1 ) £JU£*b7cT-b^fc h'D77> 1. 2Lt»j)¥bfca, >2f-bT* 

X (1, 5->^0^-^^>?X» =.yfr)V (0) {N i (COD) 2 } (27. 5g 
, lOOmmol) tiaZ.* «#b&*«S 3 fipH^Stfc. £l£f£, H©S^**3[ja 
(^J2 5t:) STMU 2 5 %T> C EX77K7 OmL/^^7- ;H . 2L/-ft> 
20 £j&jcl. 2 L^M^CiTUTl^b/:^ Wmbfci£IRS5iSLT2ll#MWffi 
SfcfifeU -€-<5D^ h)lJL> 1 L\zmM-£"&Tfrt>?>M%:ft^, 5^7JRt*5A?: 
ll/TSfil/, b;PX>Ji£. 5. 2%*£SS7KlLT3l^ra. 4%T> ; EXT7jcl LT' 

2 B#r«T. ££K-r ^->3c^7Kl LT?$G#b7c 0 fiI^^^;-^2Lf:«TlT3 0 

«faiUfcttjS;*^jabT2ra«ffii£ji$-a-fc. ninn. 4 5gt^o 

i^^IH -tn-6nMn = 3. OxlO 4 , Mw=3. 5xl0 5 T$^L 
gUM^O 4 6 (^^^% 3 6 <7j-£/&) 
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it^H (0. 5g, 0. 8 4mmol) > _hlHT-&^LfcN, N ' -y7x-^- 
N, N* -tfT. (4-t-^;i/-2, 6-i?^f;>7i-;W -^>S>5>> (0. 
0 7 6 g, 0. 093 mm o 1 ) *5 «fc 2 , 2 ' — tf tf U >W ( 0 . 35g, 2 . 2 m 
mol) ^J&TKLfc^h^fc Hn77>7 OmLC^ibfdl, g^TA^'J >^UT 

tfX (1, 5 -->^D^-i7^i?X» -y^r;i/ (0) {N i (COD) ,} (0. 6 1 
g, 2. 2mmo 1) Jp^.. 3 raHUKJSS-frfc. lOSMSi 

U (#92 5*0 2 5 %T >t-7*3mL/^^;- ;U 7 0mLA^> 

A^ilLT^U h;PX>JS*. 5. 2 %±&f£7j<6 OmLT3fi#f B l 4%T> C E— 7 
*6 0mLT2«fffl, $ £ fc'f ^">^7jc 6 0 mL TtfcfrVtzo fil$^^/-;H 
2 0mLCiTLT3 0M^U WWUfctt[R*^iibT2I^M«JEft«aii-fc. JR 

15 n = 4. 5x1 0\ Mw= 9 . 8xlO'T$^L T&o&o 21 <DM'&ik&{Sift z ?<{k 
^3 6 tP?^. 

HMFil 4 7 

20 _hl2Tl#7ti^^^b-&#) 3 4*67 WA=f-\^*fa 35*33 M%<£> tt$T 

. 9 Vj&*£ffcftP§&#jl,Sn, flbt»3tJ»*tt3. 12cd/Al!^ofc 0 



0 4 8 
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±ffitt?f§fcffi$HMfc^lfe 3 6 S h;vx>fc»j»b, tf'JV-i^l. 3SS%<£>b;P 
(ELiWS) 

#^nfc^lC«ffi*EPJlp-rs^ tlC«tO, ZKD^TOS 4 6 0 nmfCtf— ?$ft§ 



6 







r>j7-2 




^1*5*77- 

«J*tt 

X:Z 


(cd/A) 


HJS0I47 


PS*HMb^#i34 


^^1b^^35 


67:33 


90:10 


3.12 


HJ£0I|48 








90:10 


0.66 



10 




mmm 4 9 mft^t&vo 3 7 ©-&j£) 

{b^H (10. 6 g, 17. 6mmo 1 ) , N, N' - hf X (4-^Dt7i-Jl- 
15 ) -N, N' (4-t-^;W-2, 6-^f;P7i-;W -^>v> J > (0 

. 29g, 0. 3 6mmo 1 ) *5«ttJC2, 2 ' -tftfU (7. 6 g, 4 8. 6mm 
ol) ^MTKbfcT-h^t: h*D75> 1 1 0 OmLCgitm EM"? > tf \s 

T&ft*^.mwWkistco ii^i^Ti^^t, i©»jts6ot*?#iu 6 or 

T?tfX (1, 5 - v-^D^-^7^^X» — u/^rjl/ (0) (Ni (COD) ,) (13. 
20 4 g, 4 8. 6mmol) JPA> H^b^J^S 3 I^KSJi&^ltfc. Kfo&s Z.<DRjfcWL 
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10 



(*&2 5*0 £l?/££PU 2 5%7>t-7*6 5mL/^^y-JH 1 0 Om 

UT2B#raj*ffi)6*IU hJVX>5 5 OmLlI^)S$tT^6 5MfiK ^> 

t$7^5t*7A^IbTiS!U, h;i^X>S*, 5. 2 %t£8fcM&5 5 OmLT3 
B#|t^ 4 % T 5 5 0mLT2 mm. >^tft**5 5 5 0 m L "Tift 

^Lfco til$^^y-j^5 5 0mLl:iTlT3 OMjf I. WttiLfcttlR*3 

$^f{t^ft3 7 tPf^o *UXf V>lfllf^fltt, 4. 2xlO s Tfe 
0> 6. 6xl0 4 TTSofeo 



;*Bfli 5 o (Mftnt&yi 3 8 £>-£*&) 

it&WH (13. 8g, 2 3. lmmol) , N, N' - tf X (4-^7x-;i/ 
) -N, N' -tfX (4-t-^;l/-2, 6-^^^7xlW -^>vv> (8 
. 07g, 9. 9mmol) Mtf2, 2 ' - fcf tf U ( 1 3 . 9 g, 8 9. 1mm 
15 o 1) SlttTKUJtx h^t h*D77> 1 1 OOmLMlfci, MtrA^U 

tt'X (1, 5-^n^^^X» ZyWI/ (0) {Ni (COD) 2 } (24. 

5g, 8 9. lmmol) fflfrXstelfi *> 3 Bf P^JS$-fr/t. 

£M 0^25*0 £TJ$3flU 2 5%7> : E-7tK1 2 0mL/^^y-JP2. 4L 

#7A£j§bT*BSU MPX>/f£, 5. 2 %«7j<2 4%7>€-7 

25 JRfittl3. 3 6gT'^L JLOl^^il^b'pl!! 3 8 £P?.£. tf'J 7,^1/ >#£ 

ffi^fltt, 2. 3xl0 4 T'*0, 3. 6xl0 5 TSofc 
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%mm 5 1 

(Moil) 

±$^mrzm^^t^3 4^5 ommx, m^it^m 3 5^5 ommxmm^ 

±f5Tl#fch;Ux>^£/B<^ «#|4 1 il^O^ffitCcfcoTEL^^ffc. 
5 2 

±f5Ti#^ciS^^#l 3 7 £5 3JtS%, W^\\L^m3 8 £4 7li%0Dtt$l! 
ELfg^^nfc. EL^O^««^Jg(c(5f^b^!lET^fCo ^^M^«3 



7 











X:Z 


/A) 




i^£^Hb^34 


i^*HMb£-1$j35 


50:50 


85:15 


1.81 






i^^b^r^s 


53 : 47 


85:15 


1.02 



MM 5 3 

fc^mn (0. 4 5g) iN, N' -fcfX (4-7"Dt7i^) -N, N ' - 1: 
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(4- t-7?-)l>-2, 6-^^^7i-Jk) -^>V S J> (0. 6 1 g) t2, 2 
' — fcftf'J^ (0. 5 6 g) ££SJt^^{Cf±j£^c^ SJft^ft£^5ft#XTMi& 

> (AfcTfcigflt) 5 0g^iP^.fco ^(DU^mmz.. tfx (l, 5-v^n^-i7^ 

5 >*X» (0) (1. Og) &mz-, IfiTlO^IWLm 6 0tT3 

Srsm. ^^J^^^Lfe^ £ 2 5 %T>^EnT7jcl 0m 1 

^/-J|/3 5ml />f ^->3C^7K3 5m 1 jg 2k i|Q 1 BSIHHMfcUfc. 

(Dm^W^W^it^m Z 9 i:P?^o #UXfU>iIIi¥Witt, l. 9x1 

mmm 5 4 

20 -ft^H (0. 2 7g) tN, N ' -tr* (4-^Dt7x^W — N, N ' -EX ( 
4- t -^;U-2, 6-y^fJI/7i^W -^>> 5 > ? > (0. 8 6 g) t2, 2' 
— fcfbf'JS^U (0. 5 6g) t^fcfommzttiTL/vtzik, SfS^rt^^iA'XTiiL 

25 X» Xy^rJl/ (0) (1. 0 g) &1}U7L, tfiTlO^Wtm 60tT3B| 

SJfc^ ZLCDfcifcm'm&l&M^fzfe. ZKD'mmz. 25%7>t-7*10ml/^ 
^y-;W3 5m 1 /<^">^7K3 5ml?g^I^^^ Itll MM #Lfc 0 
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Ol^5iS^^ft4 0 tO?^. 4? , JX5 : L'>MIi¥WI(i l. 9x1 
0 5 T'*D, 1. 7xl0 4 T25ofe 0 

l£M#iJ 5 5 

(M©il) 

-hiHT#fciiS^'fb-&4» 3 4 £2 5ffifi%, ESSH^t^ 1 2£7 SSS^CDJt^T? 
(EL*^I) 

X/tiy^SCiO 1 5 0 nm©Jf^T I TOl$#^c^77lS±(:, #U (3, 
4) Xfl//y^yft7i>/#UXfl/>XM>i (Bayerl, Bayt 
ronP AI 40 8 3) »lil$0. 2 tfm^>y'7>7^;^-TjiaUfc?fi* 
JBV»T, XK>3-M:J;0 7 0 nmOi^TH^ML. afcy h b±~?2 0 

0 1 5 0 0 r pm©HIi|telSTMlfc, 7 0 nmT&ofc. 

, nn**iET8 0"CTll^WMej»Ufc^ :7>WbU5^A£&J4 nmifL, 
LT#;i/>"j?A£&l5 nrru ^TTJI/S xi>^ A£*<J 8 0 nmlflTELtf^l 

i>fc.o te&m&mwi x i o- 4 p a^y\z3\mhtcmz^m<Dmm^mihvtz. %*>n 

rz^^zm&&W1}n-TZ>Z-Hz£ 0> IO#f*»6 4 6 0 nmiz t°— i7 £^-f-5> E LIS 

*»SSWteBM6**jt,5ft, £ ©S^fg^aWi 1 . 7 9 c d/A-?*?fc. 
(*Mfr»lje) 
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iaETWStlfcELsJH 1 * 1 0 OmAX cm 2 (D^M^TMWjV. MSKomfH^t^ 
885£Ufctd5, m^UWmn^l 5 l 9cd/m 2 , «^¥«^r^ 1 4. 3H£ 
MTftofc. ^n*»«-5(f*©ilP3SIRft3&«2SlT»*i:<K3tLT, ffl»^4 0 0 c 

5 6 

±U-Q%tz.M^=?-it^ 3 4 £ 6 2 . 511%, ^ft^ftl3^3 7. 5ffi*% 
(ELiWS) 

^Ay^fetdcfcO 1 5 Onm0J|§.tfI TOlM^c^7XSt±(l, t^'J (3, 
4) Ifl/>y^yft7i>/7ltUXfl/>XM>S (Bayeri, Bay t 
ronP AI 4 0 8 3) ©1«0. 2 > y~y 4 )V5> — Tr^jl 

0 1 5 0 0 r pmO0feMT«bfc o ^cJK^©mi?tt*?j 7 OnmTSoL 
, Jltl*«JEET8 OICTlKfMttjftbfc^ 77ftUfvA$S4nmlfU 
LT*Jk>9A5l>l5 nm, ^tiT7M--7A^8 0 nmliLTELg^fi 
bfc, ft^S^lx 1 0" 4 P a|^TfcS«3ibfcafc^JR©3M[3»*HIJ6Ufc 0 #5*1 

fe^tte^Enip-r^ ^ t (rd: 0 , 6 0 nmi:t-i?*ttaELfg 

^65e*W*fi^6n, -»S*fg^$)TO2. 0 6 c d/AT£ofc„ 
±f2Tl#<5tlfcEL5!t^£ 1 0 OmA/cm^^tlTlKib, WjgWH^^ffc^ 

mm^twmmmtf 1 554c d/m 2 , «t*¥MP#raau 5. 3n# 
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nmm 5 7 

(Moil) 

±fBTl#7fcii5#T'fb^ 3 4 £ 7 5fiS%, i^^'ft-a-^ 14*2 5fi*%4)«T 

5 (EL3jST©f£gl) 

^y^StiD 1 5 0nmOJI*1?I TOK$#Wc^7XM±C. #U (3, 
4) X^l->^^-^v5 1 ^-73i>/^UX5 1 l/>X;U^>^ (Bayeri, Bay t 
ronP AI 4 0 8 3) ©i«0. 2 *im^>^7>7^M-tiai/fclSS 

io o°c, i o^fflftjibfc. "Aiz, ±mxmrch)vx.>mm^m^x, xtrvn— h\z& 

0 1 5 0 0 r pm&m&Mm-ef&MlsTco J&m&<Dmm3.m 7 0 nmt*?fc. $5>(C 
, £tt*MJET8 0'CTll$ra«6«Lfc8L :7>Wb'J^A*^4nm^tU 

ufc. 3^*nM**i xio-'p aUT\zmmvt£'&iz&m<DM%&ffl]t(3Vfr. mzn 

^^Mli^I^n, £G>«*f8ft3&3s« 1 • 8 4c d/ATSofCo 
(5tMWII£) 

ilBT^^nfcEL^S: 1 0 OmA/cm^^llTliU, jM©P#HiTOb* 
20 ii£l/fctC6, ti?ttlDWP^l 3 4 9 c d/m 2 , HSf^Fl^l 4. 8B# 

5 8 

25 (^CDHS) 

±f2T#7ciSi^T'fb-a-^l 3-4*85 11^ Mft^it^ 39*15 M^cDJt^T 
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XAy^gfciO 1 5 0 nmOf^TI TOl^#ltit^7^SSJ:l:, jtfU (3, 
4) l?l/>y^^y?t7x>/#iJXf l/>XJk*>i (BayerS, Bayt 
ronP A I 4 0 8 3) 0 . 2 um* y^^y^J 4 — 

fflt^T, Xtf>3 — MdckD 7 0 nm<OiS^l?»M^^b, h 7*1/- h±T 2 0 

K> 1 5 0 0 r pm«[Hl^ji^-e^ilSbfco ^M^©l^0«^7 0 nmTr^^fcc $ 5fc 
, £n£MffiT8 0t;TlR#P^^L;t^ 77lt'Jf7A^4nmifU 

Lfco &&j^^u x i o" 4 p aMT\zmmisfzmz&m<DMM*mtthvfc„ mzn 
frt>%%m%itf&t>n. z\(Dm^%%mti. 66cd/ATSoL 

±fETl#£>*lfcELf{t^£ 1 0 0mA/cm 2 ©nSftTilt, ^OB#f H mMt:^ 

15 ^ij^bfct^^, mm^-mmm&tf 1 0 6 3 cd/m 2 , )TO¥MBtp^u 3. 3^ 

^l»J 5 9 

20 (^i©il) 

±BBTl#fc^^'fb^ 3 4 ^ 8 9 . 311%, nftTik-g,'-®) 4 0 £ 1 0. 7fi*% 

7,;^y?m\Z& D 15 0 nmCJlWI TOl^#(tfc^7XSS±(l, #'J (3, 
25 4) X^I/>^^-^^^-^oi> / /#UX^l/>7;^/K>^ (Bayer|> Bayt 
ronP AI 4 0 8 3) Ol«0. 2 wm/ >7*5 >7^< Tit® 
ffll^T> Xtf>D — M'cfc 0 7 0 nmOJ¥^T1iSil£^U h 7°U— h±T' 2 0 
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0 1 5 0 0 r pmCD|Hlfe«T«U7to f&m'&ommmt) 7 0 nmTSofc. 

LTAJl/y^^5 nrru — £/ A£$J 8 0 nmlf bTE Lm^ZfEM: 

Lfcc 3&*5X^3&U x l 0" 4 P a^TKBI^bfc«K:&JR<Z)SI**SI*6bJfe. #5n 

fttfWSftfc. EL5fi3t©!ftflgtt««Ea5ft»r««Jt«!IUTVifc. £fcM3it^«3. 2V 

mourns) 

1 0 b fc £ £ 5 > KSR^ttSIflDWaE** 84 0 cd/m 2 , ff«¥«l$ra# 12. 8 f$ m 

T-feofeo itl^ ^-II^ODDilt^ 2 ite LT, MM40 0 cd 



8 





*• >j 7-1 




ylb'tzT.fct 








mm* 


400cd/m 2 










tt 


(cd/A) 


(cd/m 2 ) 


(h) 


(h) 










X:Z 










mmm 

55 


34 


12 


25/75 


92.5: 
7. 5 


r. 79 


1519 


14. 3 


207 


mmm 

56 
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MM 6 0 

fc&VoH (1. 8 g) tN, N* -tf* (4-^Dt7x-;W — N, N* - tfT. ( 
4-t-y^;i/-2, 6-y^fJV7x-;W -1, 4-7i-l/>y7S> (2. 2 

3g) t2, 2' — tftrusw (2. 2 5g) t^Km^mz&iLhjtm. frm&fo* 



h7th'P77> 2 0 0 gWfc. #C JlOig^tSt, tfX (1, 

5-/^at^yI» =.ytr)l (0) 4. 0g£2ffl*.> MTlO^I^Ud 

SJft&> ^OR>S»«c*?&aiUfca, £©»Jftfc, 25%7>^7*50ml/^ 
^ 7 -;H 5 0 m 1 /-f 15 0ml ® 1 P#m«#L 



6. 7x1 O'T^O, 1. 3xl0 4 T£o£ 



mm 6 i 

it^H (2 0. 9g) , N, N ' -tfX (4-7Dt7i-J0 -N, N' - tf 7> 



25 



(4-t-^;U-2. 6-y^f^7x-Jl') -1, 4 - 7 xX 1/ >~JT 5 > (11 
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. 1 g) , 2, 2 ' - tftf'J v;U (2 1 . 1 g) «*l/fcrh7tFD77>l 1 7 

OmLii^ifcl, as*MftTK:*5^T6 ot:*T#iau, COMC, h:X (1 

, 5-is>7U#9?5?JL» —y'T)]/ (0) {N i (COD) 2 } (3 7. 1 g) 

5 8 0ml ;H 170ml /-f ^" >32*&?K 1 170ml 

3 0^«J^bfc», Wmbfe^^5i§bT2B#F B tMJEiK#b> h;PX>l 5 0 0ml 

h6. 0 0 g£in*.T3 0#flfc#U TFmMVo&m 

9 5 0mL*SP^3B#r B 1jt#bfc^t7KIS*^bfeo 00%>T 4 %T ^^T* 2 9 

2 9 5 OmL^Sn^-ll^Wlft^bfc^ WttUi**^/— 

4 7 0 0ml fcainLTll$llffl!l#U WfflLfcttS£3iIbT«JES£ffiL&. 
fcfi^tt (Ka, ^7>flt^4 2tW) (DiKfi«2 2. 7 g-efeofc Sfc, #U 
Xfk>tS©t^^fi*J;i;ilW^fill *tl^nMn = 2. 7 x 1 0 4 

15 , Mw=2. 6x1 0 5 T$iofc. 

mmm 6 2 

±?ET#fciS5#T'fb£r% 3 4£9 011%, mft^k&yo 4 1 £ 1 0M%<Dit^T 
(EL$Wi) 

X/V>^}ill«J:0 1 5 OnmCf^I TOJK*#ttfc^^^*1R±C aj*U (3, 
4) JL^-Vy-J^T^-'y^y 3Ly/ifs\)^]y>7.)^ym (Bayerl, Bay t 
ronP AI 4 0 8 3) ©IIKO. 2 /im^>^7>7>f M-Tlllfc^ 
25 JBWT\ Xf>3-hl:J;0 7 0 nm©I*Til$ML, h ~?V— h_hT 2 0 
0"C, 1 O^IWeHUfc. ±|HT»fch;i/X>»jKSffl^T, Xt?>zi— Mdck 

0 1 5 0 0 r pmCDHIiltojg^T^bfeo l£JI8&0iKJPtt#rJ 7 0 nmT&ofc. 2 £ $3 
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bfeo fc&M&mifilx 1 0" 4 P a£4Tfci«aibfc«fc^JRO3ll**Hji&U/t 0 #5*1 

i^^TO^l^n, £0**5B3ft»a|Stt2. 2 9 c d/AT^^fc. 
6 3 

^-^ntcM^l-it^m 3 4£8 011%, T^ftJ-it&fyS 4 1£2 oma%©jt^T 
(ELiTOf^© 

XA°^i£KcfcD 1 5 0 nmfflf^I TOJK*#W-fc#7*a&R-i:fc, #U (3, 
4) X5Pl/>^;t^>5P^:7;r>/^UX^I/>X;^>^ (Bayerl, Bayt 
ronP A I 4 0 8 3) (DWffiWL%:Q). 2 txm* >77>7 4 )V9—-?mM\stzML& 
m^T, Xt°>D- htaD 7 0 nm©I*TH$ML, fry h h±T" 2 0 

0 1 5 0 0 r pm©0feMl!Mbfco «©DI(J|<]7 0 nmtSofc. $6fl 

UT^^v-^A^ItlS nrru ^UTTT^S 8 0 nmif LTELi? ^f^i 

u/co ft*»six i o- 4 p a&Tizmmvrcmz&moMM*m]i&Lfco #5*1 

^#5*lfe„ EL^CD3^«fi»S^t^^J:bF!jLTV^Co S^^te 3 . IV 
^^^F^M^e.*l> £cDffi*fg^=M2. 72cd/ATSot, 

6 4 

±m-cmrzmtt^t&M 3 4^5 011%, w^\\L^mA 1^5 011%©^ 
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(EL3H^(Df£®!) 

7>rty?ffiZ&Q 1 5 0 nmCf^T I TOM5#(tfc^7XS«±i;, jJ?U (3, 
4) lfl/>my^7i//^ l JXfl/>XM>i (Bayerl, Bayt 
ronP A I 4 0 8 3) <DMMW.& 0. 2iim^>^7>7^M-TlSLfcI5 
5 ffi^T, Xtf >Z3 — M^£D 7 0 nm«JS^T^lill£MU *7 h7°l/- h±T2 0 

0 1 5 0 0 r pmWIUfejgitT^MLfeo foMWi&Wkmmt) 7 0 nmtiboL 

lT^^y7A^5nm> ^T7J^-9A^I)8 0 nmItlTELif$ffi 

io Lfc, 7^*5*^^i x i o- 4 p a&Tizmm^fcmz&moMM&mi&vfco nzn 

^e>^7feF^^75m^n, £<Dfi*3!^TO2. 03cd/A^oL 
15 HM#iJ6 5 

(ifoil) 

-hteTlf/c^^^k^ 3458 011%, m^it^m4 1 £ 2 oa*%Ohb^1r 

20 7./^y?mz£D I 5 0 nm(Dm&X-I TOm&tttffcfi7XMfa±\Z. tfV (3, 
4) Xf l/>myft7i>/* l JX5 1 k>7W>?l (BayerS, Bayt 
ronP AI 4 0 8 3) »lil$0. 2 /im^ >7?>y4 )V$— Tilli® Lfc?&£ 

or, i ottmtmLtzo mz, ±$z-vmfc h)UL> mm* m^r. xt?>zi-M^ 
25 o 1 5 o o r p m<D\mfcmm~T:f&misfco s&mmvm^mm*) 7 0 nmts-pL ££t~ 

LT^Jl/y^A$l55 nm, ^^T7^5zr)A^8 0 nmilbTELgf^g 

u/r 0 fc&js^&au x i o- 4 p &\^T\zmmvtzmz&m(DMM*rm&^tz.„ mzn 
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50/50 
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5 




MMfrl 6 6 

10 ^m-cmtzm^it^m 3 4*8 3II%, ift5HMb£-^4 2£l 7SS%(Di:b^T- 
(ELifO#fi) 

XAy^SCiO 1 5 0 nm©S*T'I T OBt 5 **K±K:, #U (3, 

4) Xfl/>Wyf*7i>/^iJXf l/>XJ^>i (Bayer®, Bay t 
15 ronP AI 4 0 8 3) Ol«0. 2 wm^ TjftiaLfcJK* 
ffiViT, Xtf>=i— hCJ;0 7 0 nm<Bff*T*JK£JBjGjcU *^h^l/-h±T2 0 
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0 1 5 0 0 r pm©0ijfc3iJgTrj&JIlLfc o jGfflR&OJBtJVtttt 7 0 nmT &ofc 0 

LT*UI/->^A£^5 nm, ^CV^TTT^S — O-U&m 8 0 nmlftTELif^l 
bfcc fcisjt2!«a« 1 x l 0" 4 P aSkTlzmMlsfz'&lZ&mVfMM&Mtfelsfz. »sn 

*>&5B3teiM&>0Ui.Sft, £cDS*fg^TO2. 8 9 c d/ATfeofc, 

mmm 6 7 
10 (.m^omm 

±|BT#fc^^^b-a-#J 3 4 £ 6 7 S*%> MftT4t&<%}4 2 & 3 3lI%0tt$T 
(EL*fO#S) 

X/^y^SCiO 1 5 0 nmCJI^TI TOl^#ttfc^7^S1S±^ #U (3, 
15 4) If l/>i?t*->f^7x>/#'J75 i W>XM>i (BayerSL Bayt 
ronP A I 4 0 8 3) <DMMffl.& 0. 2 m >:/ ^ > 7 -< — Tifjii bfcM£ 
/Jl^T, Xt°>n— h^ct 0 7 0 nm»J¥^-e^fll£^fi!cU h 7 Is— h±T 2 0 

LT^J1/>"7A^5 nrru *UT7H^7A^»8 0 nmlflTELiWI 
bfco fe*3*^*U x 1 0" 4 P a^TfrliJjgUfc^^^a^^^P^bfcc 
fc* : ?fc«BE&811)P'r*Iltfc:«fcO, uC*W5 4 7 0 nmtCbf— ^$tt5ELf! 
^#5tlfc. E L^03II«t WJ tt^fc. SfcMi|t^te3. IV 

25 ^6fB3tBBifi*«^.6tl, C©*^c583tSas|Stt3. 3 9 c d/AT*ofc. 

^J£0»J 6 8 
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±ffiT?#fci$$HMb'&4& 3 4*1 711%, iS5H^b"a#)4 2*8 3 M:B% 
(ELif Offi) 

XA-^Si:J:0 1 5 0 nmOi^T I TOl$#tffc^7^St±l:, #y (3, 
5 4) If k>y^yft7x>/#U75 1 k>XM>i (Bayerl, Bay t 
ronP A I 4 0 8 3) ©!KiS?K£0. 2 « m^>^7>7^M-TlfilfcS5 
J1V>T> Xtf>3 — MCcfcD 7 0 nm©JS30?f5J&£JlNcU h V°V— h±H' 2 0 

0 1 5 0 0 r pmCDHIfe^T-^cMb7t 0 J&§^tf)JSlJPTO 7 0 nmT&^7c 0 
10 , Cin*MflET8 O^Tsimm^mL-r^ 7-Wt'Jf7A^4nmlib, Mi 
LT^;U->^A*^J5 nm> "A^'CTJl^ — ^ A£*§ 8 0 nmiflTEL^f^S 
Lfc. fc*3££jgau x l 0" 4 P a^TfcHJjiU^mfc^O^*|g^Ufco t#£tl 

15 ^^^Ife^^n, ^©fllTv^^tel. 2 7cd/AT^ofc, 
*10 





i§^^b^34/i^^b£!&|42 


Jifij&tb x 
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f§3t3a¥(cd 
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mmm 6 9 

-ffr&^H (0. 9 0 g) > N, N-t*X (4 -^U^y — N— (4-t - °7 

5 5f^-2, 6-y/fJl/7izW -75 > (0. 6 2 g) &cfc£/2, 2' -tfti'J^ 
;U (1. 1 g) ^fl^bfcT- h^t Hd^ ^> 1 1 0mLl:»Lfet> ^T7l:/U 
>^lT^rt^gMUfco ^#H^T^43V^T> ^O^K, (1, 5-v 

^ot^^yX» ^'^Jl/ (0) {N i (COD) 2 } (2. 0 g) jta*., 60ti 
T'#fib, jt^b&rt^ S^S^ir^c, ix/fc^ ^©S^^^S (#5 2 5°C) £ 
10 T?£iflU 2 5%T> ; E3iT7K3 OmL/^^y— ;^1J1 5 0mL/ / -r^->2S^7jc,^l 

i>£®bT*jii2U 4%7>=t—77k%<]S Omb£Jn*.> 2 fl#^Jt#bfct£f-7KJ! ; £G& 

*b7t„ ^jB^-r ^->^tk^ 5 omb &im?imw\m.wvt^ ^s^i^bfc. 

15 tll^^y-iH^l 0 OmLllITLTlBtP«L> tfrtB bfcft«£^M bT 2 
B#r B T«Et^b7'!: 0 #e»tl/=*-S^#: (J^tlb m^it^mA 3 £P3b$<) »iRa«5 0 

Mn= 1 . 8x10', Mw=7. 5xlO*TSofc. 

20 7 0 

7,nyd?mz£<0 1 5 OnmCQJi^TI TOflg^ftWctf #U (X^b 
Vv^^v^f 7x» /#U7;^b>X;PzfN>^0^ (yHxJl/lt, Bay t r o 
nP) $fflliTX^>3- M~J;D 7 0 nmOlf^T'MbT, ^yh^l/-M2 0 
Ottl O^im^bfc. ^tc, ^^-^^4 3 <him^^b-a-%3(D2 : 8 (asj* 
25 ) rf^^U. 5w t %^^§cte)CIiMb7t h;Px>?g?g*fflViTXh;>Zl— M'J: 



WO 2005/056633 PCT/JP2004/018865 

208 

0 1 2 0 0 r pmOHIfeMTMLfco $ 6\Z, ZtlZMRTF 9 0 TCT 1 RfWWfej»L 

T7JR^A^7 0nmIflT, ELi^lbfc. &*>|^^\ 1X1 
0" 4 P a&TfcStfaLfc©"^ &JKa>j$ii?£liB&L}fc. 

Snfc. *0»3ff^*9 5 6 c d/m 2 »^U ^OMi«lfct^52 0B#P B 1 
^Off*tt6 0 3 c d/m ! T^ofc. 

»^ 7 1 
10 (ft^XBCM) 




(2 0 0 0ml) fc;<#-#;i/X^-^-, U>^>+f— , Mft£ 

?^^500mLt$o< 0in^.S/iS*^x>^U&. fStfclki: h;UX> (5 0 0ml 20) S: 
JHl^ f llttllt F 'J ATtliMJiS Lf;. (5 0t) Tft 

^*XB$itt)itT7 9. 6g (JK^9 3. 6 X) %tc. 
20 'H-NMR (3 0 0MHz/CDCl 3 ) : 6 2. 63 (s,-OH), 6. 54 (d 
, 1H) , 6. 9 1 (d, 1 H) , 7. 0 6-7. 51 (m, 17 H) , 7.6 
6 (d, 1 H) , 7. 81 (d, 1 H) . 
LC/MS(APPI(+)) : 3 6 9. 2 



25 (lb^l5XC©^) 
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fSTl#e.nT^-g>'fb-&^XB 7 9g*«7K> ? ^DD^^>3 0 OmLfcjS^b, WVM 

4ianTiTifc (intra) . *©s$3isihmi#u 7k (soomu £t$o<o 

JPAjSJ^^^Tbfeo h^X>5 0 0mL$ffl^TMb, $^f:hJH>5 0 OmL 
T 2 [UtttB U 7X (5 0 0mL) , h U ?A7,kM (5 0 0mL) T 

10 ifei£Lfc. ->U*y;KD>'3-h*5A*lU&ft, J§«£@£U 6 5. 5g0ft^ 
*XC*^tPft«4fi»*»fc. h;UX> (5 0mL) «kO«*SffiU (10 0m 

L) T*5fc#bfCo afe<DHflc<hbT'fb'&«5XC*4 3. 5g (» 7 2 . 8%) Wfc. 
1 H-NMR (300MHz/CDCl 3 ) : 5 7. 16-7. 33 (m, 1 1H) , 7. 44-7. 58 (m, 4H), 7. 62-7. 70 (m, 1 
H), 7. 78(d, 1H), 7. 91 (d, 1H) , 8.39(d, 1H), 8.80(d, 1H). 

15 LC/MSCAPPI (+)) : 3 6 8. 2 




20 (2 0 0 0ml) (C^tlXC7 5. Og, l*y^DD^^> (10 

0 0ml) , Si? (1 3 5 0ml) , £Mts3E$& (69. 9 g) ^)lif3j]P^^ 0 »T5 
OttiMb, 1 5^-lt^-r§ 0 ^>yJi'h , J/^7> ; &X7AhU7DSF (2 2 
2 g) o**> (5 0 0ml) BTMA-Brjgi^iTi 



WO 2005/056633 PCT/JP2004/018865 

210 

< OMt-So 7K5 0 Om 1 £fln;LT5'X>3 1 U fl^TTS. *IS^noMA2 0 
Om 1 TtttBb, &t>T*ftmmm\Z5%3 L *Wtmj-hVOJ*7l<.mm4 0 Om 1 T$c#bJt 

0 $f»C5%» l J^A*^4 0 0mK 7j(l 0 Om 1 ^ffl^m BSt^ h 
5 U^At^cfcOJ^TKbfCo »«|*«JEaMlffc«kO«*bfc^ ^^+f->100mLT--[U^ 

— ;p£in;UO#flK#L;fc&, siiTft^i, A^>ioomiT»u fc&y>x 

D £ 1 0 5 g (JR* 8 7. 1 %) #7c 0 

1 H-NMR (3 0 0 MHz /CDC 1 3 ) : 67.19- 7.25 (M, 11 H), 7. 
10 5 7 - 7.5 9 (M, 2H) , 7.6 2 - 7.7 3 (M, 2 H) , 7.82 (s, 1 H) , 

8.21 (d, 1 H) , 8.36 (d, 1 H) , 8.70 (d, 1 H) . 
LC/MS(APPI(+)) : 5 2 5. 9 



^mm 7 2 

15 Uk&®XE<D'&J&) 



f 






// 



\ f Vt OH 

3L©3P777,3iI4-t-^J|/7i-Jl/7'n$ F 1 1 3g, fh7hh*077>l 

soomi ^rnxmrnw^mnrf^- 1 8tJT»i.. n-^^u^tf asstf*! 

20 4('6 0 Omlt<0%tPl(Dm&&mklsfc^£?lZty^< 0 tiTTS. iTtiiST2 
B#Wfl|#U}t©"5, -78TC^^b'fb^XA3 4. 6 g$f b^t h'D77>5 0 0 
m 1 l:^Lfc)§I$6 O^HtTiTlfc. $ £ \Z- 7 8 *CT 2 BS|HHft#L2fcSk IS 
ifPffi'fb7> ; e— ^A*^* 5 0 0ml JB^TKJfc£#ihU MUX> 1 OOOmlt 
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X E * 6 1 . 5 g (JR^ 8 8. 2 X) 

'H-NMR (300MHz/CDCl s ) : 51.26 (s, 9H) , 1.34 (s, 9H), 2.58 (s, 1H), 6.58 (d, 
1H), 6.98-7.13 (in, 12H), 7.20 (d, 1H), 7.23 (d, 1H), 7.28-7.32 (m, 2H), 7.38- 
7.43 (m, 2H), 7.72 (d, 1H), 7.79 (d, 1H) . 
MSCBSK+)) : 537.3. 




it-a^i X F 



H7-Wfc*')|X-f;^3 2 5mL£Atl7t2 0 0 0ml ©5n77X3l:, >? 

. fST2BtWim **JDATSJtS*^JhUfc. ^ou^juA^m^xmtav 

ffl^THIS^ ^ D gWtt-S^ftXF^ 6 4 g 0R3f&5 2. 8X)W&„ 

'H-NMR (300MHz/CDCl 3 ) : 6 1.32 (s, 18H), 2.63 (s, 1H), 6.57 (d, 1H), 7.00-7.2 
5 (m, 12H), 7.21 (d, 1H), 7.26 (d, 1H), 7.74 (d, 1H), 7.80-9.50 (m, 2H) , 7.77 
(d, 1H), 7.80 (d, 1H). 

LC-MS (APPI-posi) : m/z calcd for [C37H36+H]+, 480. 68; found, 481.2. 
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(2000mL) t^XF6 4. Og, Mfci? & U n * & > (5 0 0mL) 

> mm. (8 3 0mD , mttmm (36g) &mizmz.2>o mm-vwcizuaMi^ 15^* 

#T*. ^>yJ^U^W>t-^hU7osF (I03g) £&7k^PD;* 

^> (3oomD izmmv> ^(Dmm&mTM^-frzmiBifriiTmTT*. mrm^ 

^T-g). zKJS £ £ a □ 2 0 OmLTft&mU ^fri^W^lgteS^xf-gt^ 

th'J ">AtK^4 0 OmL-C^bfe. $ SKBX&Bfc* U 0&7km%&4 0 OmU TfciOOm 

Tan&jgflE*, 2-7nrt;>-)\,&M%-lOM9tWVrc&, SISTMU ^+r>l00m 
LT$c#U MXG*4 6g («$7 2. 0» 

1 H-NMR (300MHz/CDCl 3 ) : (5 1.28 (s, 18H), 7.10 (d, 4H) , 7.25 (d, 4H) , 7.55-7. 
71 (m, 4H), 7.85 (s, 1H), 8.19 (d, 1H), 8.36 (d, 1H) , 8.69 (d. 1H). 
LC-MS (APPI-posi) : m/z calcd for [C37H34Br2] + •, 638. 47; found, 638.0. 

MMM 7 3 




3L©3 n7=>7,n\z±-[-7^)l7x.~)V7u^ F 105. 7g, 5r h^t Fa77 >1500 
■6, -78T^MUfr£^V40g£^ H5t KO75>500m 1 fc*#bfc*JK£60# 
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mL/B^T£JS£#ltU h;l/X>1000mlT?tttt}bfc o 7K"Ct5fe#^, -> U # y ;i/ ~> 3 — h 

1 H-NMR (300MHz/CDCl 3 ) : 5 1.28 (s, 18H), 7.11 (d, 4H) , 7.25-7.38 (m, 7H), 7.6 
5 9 (s, 1H), 7.86 (s, 1H), 7.90 (d, IH), 7.97 (d, 1H), 8.21 (s, 1H) 
MS (APPI ( + ) ) : (M-OH) + 54 1. 4 




io -ft-a-^x i 

H7 7W)iX- T-;i/$t#:^Anfc 2 0 0 0m 1 (D^.ay y XZHZ, ~J$UU^$ 

15 1t-feCDTO^^#7to hJH>120ml, 2 -7'o/V- ;i/3 Om 1 ZM^XUffiMi 
t§ ^ tCi D I W t1"§{^»X I ^ 5 4 g («8 2, 5%) #fc„ 
'H-NMR (3 0 0 MHz /CDC l 3 ) : 5 1. 27 (s, 18 H), 3. 80 (s 
, 3H) , 3. 87 (s, 3H) , 6. 90 (d, 1 H) , 7. 09 (d, 1 H) , 7 
. 15-7. 26 (m, 9 H) , 7 . 67' (s, 1H) , 7 . 76 ( d , 1 H) , 7 . 

20 9 8 ( s , 1 H) 

MS (APPI ( + ) ) : (M + H) + 5 4 1. 3 
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it^X J 



HP77X3 (2 00ml) \zit^9lX I 15g, y^OD^^>l 0 Om 1 
^^H^T, ^#4 I 0 < CTjtM i UTV^<i:^5(cH^t:^^*i ? ^POp<^>?t 

u^o i^nsfiitt, i o%^^-5fi^^hu^AzK^T-^b, mmi-hWA 

&m^T¥LW&. tf^X? J )l¥-±\Z7°Un— hLfc^V^^fJl/^y F (3 cm) * 
jiLT^>j§U it&WX J ^ftiLT 1 0. 3g («$7 1. 6 %)#£„ 

10 'H-NMR (3 0 OMHz/CDC 1 3 ) CDC 1 3 ) : <5 1 . 2 5 (s, 18H) , 4. 
77 (s, 3H) , 4. 88 (s, 1 H) , 6. 82 (dd, 1 H) , 6. 83 (s, 
1H) , 7. 00 (s, 1H) , 7. 01 (dd, 1 H) , 7. 15 (d, 4 H) , 7 
. 21 (d, 4H) , 7. 58 (s, 1H) , 7. 69 (dd, 1H), 7. 74 (d 
, 1 H) , 7 . 9 5 (s , 1 H) 

15 LC-MS (APPI-posi) : m/ z calcd for [C37H360 
2 +H] +, 513. 69; found, 513. 




it^mxK 

20 1 0 0 0ml 77X3^7^3*>-Cl^Lfcf > Ib'ptlX J 4 3. 2g, 4-N, 

N-^W5y tf U> ? >2 5. 5g££D>^nn^>40 2ml t^^Lfco 
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'H-NMR (3 0 0 MHz /CDC 1 3 ) : 51. 2 8 (s, 1 8 H) , 7. 11 (d 
. 4 H) , 7 . 2 5- 7. 3 8 (m, 7 H) , 7. 69 ( s , 1 H) , 7 . 86 ( s , 
1H) , 7. 95 (d, 1H) , 7. 97 (d, 1 H) , 8. 21 (s, 1 H) 



«!j 7 4 mtt^ik&W 4 4 GD^fifc) 
it&WXD 1 7 4 0mgi2, 2' -t'lf ijyjH 3 9 Omg i^M^CfijA 

»T6 0tST#fiU (1, 5-vi7n^-i7^i?x» -^^r;U (0 

) $2 4 5 0mg^M > 6 0*CT3NfKSJSLfc. fc*3, KjfcfcJU g^tfxSffl^* 

SJStlfc, £©£j&$fc££j&3;T?&3flU 2 5%y>^E-T7]ci 2m 1 / / ^^y-;U2 
9 7ml/^>Sa**2 9 7mll»|;iTlT|!llir«Lfc. WWLfcit 

T;U5^7A (7J^tI10g) £®UT*»!K£fT^ 0iRLfeh^X>^(c5 
. 2%Il2 0 0mL$MT3^«Lftt, # ff> ^ N;PX>**e*|§|JKL 

liW^Itt, 1. 8xl0 5 t'35O, W^fin 3. ixio^^ft 
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■mm 7 5 m^it^m 4 5 

QC&ViXG 7. 66gt2, 2 ' — tffcfij >?;i/5. 0 6 g £££jfogg§f;:tt&/u£: 
5 T, KIUcfh7tFD77> (JTwk^) 7 6 8 g£iP*.7Co ^t^SBIT 6 

or^-eimu ^oMtih^ (i, 5 -~>^nxj-^> ? x» xy^;i/ (o) £8 

Sj£^ ^W^^^L/t^ 2 5 %7>t-77jc4 3m 1 /^^7-^8 6 4m 1 

2j- >3£#i7K 8 6 4m i m^mmiz^^^^ mimmmw^fc. #.\z, ^.j&Ltc 

mB.7 0 8mL^JPAT3B#f^jt^bfe 0 h;i/X>^£|HNK, 
X>j§^*, *t!4 %T> ; Exy7K7 0 8mLT#fc*#bfcf£> it, h;i/X>^ 
15 ^{', ^(Z) h;i/X>^^-l'^->^7jcT^L, V)VJL>mi 

*HIiRb/t„ ^C0HPX>M$. H^T, ;H 1 2 8mL(ciP^.^^^^J; 

20 ffifiTO#^S«, 1. 4x 1 0 5 1!^0, 4. 7xl0 4 T&o7c. 



«j 7 6 mft^^m 4 6 

ft^Z 1 6 6 0mg, XK 5 8 3mg, 2, 2' -tffcf'Jv^ 126 5mg££ 

25 P^^> 1 0 8mL*iP^_7to MiWF6 OttT#fiL, ^CD^MfcHX ( 
1, 5->^Dt^yI» X>;/^ (0) $2 2 2 8mgM> 6 0 1: T 3 f»t 
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0 8ml /<3*->3Sifc#l 08ml M^mW.'PizmT bt*9 1 BSIffl«#b;fc. WtHLfe 

&. «§f#&, 7ft5^ho. 4 g ^iDAT3 o^-»b> b&. #6 

nfc««t*r;P5^^A (y^stusg) sauT»«*frv^ nnKbfc mux 

5 >i«II 5 . 2%mmi 7 7mL^SPx.T3B#r^#bfc^ #g> MUX>jg 
?££II|JKb;fc. Ml/X ^)4%T> ; EXT7jcl 7 7mL*JPAT2I^K8R 

#U zkJf £P&£b£:„ SSfc#HWHfc*l 7 7mb£*JP;lTlBfPeijj£* ! l i U 7KB£P& 

10 ^{C, £fi5bfci£lR£lE|JRU lOM^lJI^IlT^ l^#1 0 6 0mg§#fc 
. £OS^#:£^5mb^4 6 £Pf.K. »Snfci«$HMfc'&<»4 6 ©#U X^b>f& 
^fifi¥±^TSte. 2. 3xl0 4 T^^ iScTO#TS«, 8. 1 x 1 0 3 1?*ofc 

o 

15 mmm7 7 (^^470^) 

fls£* Z 1 . 47gt2, 2 ' — fcftf U i?)\/0 . 84 3 gt 

U uOi^Ct'X (1, 5 -">^n^-^^> J X» (0) £1. 4 8g£flP;L6 

JEJSt^ £<0}&i££}ftSlb}fc&, 2 5%7>t-7*144ml/^^;-JH44 
ml/-f*>SSlft*7mliS^iBHKK-€-t€fji*, *5 1 R#ffli*#bjfc. ^tc, £/&bfc 

25 (7^5tll 2 g) £® bT^^rff HHK bfc h^X>it(: 5 . 2 

1 1 8mLSrJ!jP^T3^^j»^b^, MUX>i&M£0iR, d CD 

MUX ^4%7>^x77KTi£#b7^ MUx>^i&£HJiK 
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Lfcc :o hJH>»»iS, mWT, ^^;-iH18mLl:M5:illJ:0. Hit 

5 1. 7xl0 4 Ti&D> tfWlll 5. 7xl0 J t^fc o 

7 8 (iS#^fc-£t» 4 8 
fc"g-$lXD4 5 3 lmg, N, N' - If X (4 -^0^7x^1.) — N, N* -t*X 
(4-t-^;i/-2, 6->7fJP7i-W -1, 4-7i^U>y75>3 0 0 
10 6mg, 2, 2' -tftfUv 5 ;!/ 5 1 8 7 mg SS^Sgtttii^^ ftZfrVtsbT 
JUzfyUATJ^V >^UT, JBMcL&^b^fc FP77>5 7 6mL£fln;Lfco 
ilMTI:*^T6 0t$f#)IL, JKDjgi&kifcrx (1, 5 - y^ot^?yI» 
Xy^;P (0) $9134mgax., 3 8#P H 1KJSL&. fc*s, S^Stt, ^Jf§#X#|Iim 

15 Kmk. £©SJictf££^i&STNft3flU 2 5%7>^EX 7*4 4ml/^7'- ;w 5 
7 6m 1 /-f ^->3c^7K5 7 6 m 1 l^it^tiTl/T^ 1 WflBIlWfbfc. Wttibfc 
ttlftSaiifiU IMiRLfc. i®M$2StWE«L, h^X>3 6 9mLi«$ 
1ir£. mM'&. vttr?* hi. 5 g£Jn;LT3 0#JJS#U ^»flp»*atiflbfc. # 

20 X>^C5. 2%Il7 2 6mL^PAT3^S^tfct, §1, MU, h;PX 

HI *IXbfc„ hJUX *54 %T> c &XTtK7 2 6mL KlJnAT 2 P# 

W«#U *JI£l&£Lfc. $bHflll:7K7 2 6mLSMTl jfc® 

b;PX Jt#T, 15 6mLi:ITlT3 0» 

25 ifcfc, £jSLfc«tJR*E|iKU £©i£JR£«ffittjftLT, 1^4 6 3 0mg$|#fc„ £ 

i^fl^fite, 4. 6 x 1 0 5 TT^D> ffc^^Mtt, 3. 6x1 0 4 T'$o7c„ 
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mm 7 9 (*^ffiAtt$¥ffi) 



*4 4-4 6»S*fc*#tC«n&«TffiAtt**TJlt*<^*. 

iii 









LUMO 


iss#^fc£4& 3 


74000 


180000 


2. 5 eV 


mtt^it&yo 4 4 


31000 


180000 


2. 8 eV 


ftfHrit&yi 4 5 


47000 


140000 


3.0 eV 


MftTltGOl 4 6 


8100 


23000 


2.9 eV 


MttJ-ik'&m 4 7 


5700 


17000 


2.6 eV 


w^w^m i 8 (itt*#!i) 


27000 


54000 


2.4 eV 


nft^-ik-sm 4 8 


36000 


460000 


2.9 eV 



nmm 8 o 




it^mZA- 3 lt^ZA-2 



1 0 0 OmLOH^n75X3l:MS-jR (6. 75g, 42ramol), 1-7* 
10 D^7^7>^> (2 1. 6g, 10 0. 3mmol) ^SDlXD. yAD-h^f 
£iz7^A£;g5f U ^I^^T'^zi^M^L/co fl&7K>^aD^> (5 0 0mL) £ 
JP^feo 7573^- l OT^C^iflU ITa- h^m^Xit^mH (5 0. OOg, 
83. 5mmol) OK*^DP^^>jg« (3 0 OmL) S2. 5B#Fb1;WTMT 



WO 2005/056633 



220 



PCT/JP2004/018865 



(Ditte 1 H-NMR©«#J*«fc9 5 : lT*SHi&«Bbfc. 
L C-MS : [M + H] : 7 3 1 

ib^ZA- 3 

NMR (CDC 1 3 ) : 5 = 0. 51-1. 20 (nu 3 0H) , 1. 85 (s, 7 
H) , 2. 0 0 (t, 4H) , 2. 0 9 (s, 5H) , 2. 19 (s, 3 H) 2. 19 , 

7. 53 (s, 1H) , 7. 54 (d, 1 H) , 7. 76 (s, 1 H) , 7. 78 (d 
, 1H) , 8. 12 (d, 1H) , 8. 28 (s, 1 H) , 8. 60 (d, 1 H) 

ft^ftZA-2 

NMR 5 (CDC 1 3 ) : 5 = 0. 51 (t, 6H) , 0. 78-1. 26 (m, 2 
4H) , 1. 7 6-2. 2 2 (m> 1 9 H) , 7. 52 (s, 1 H) , 7. 59 (dd 
» 1H) , 7. 73 (dd, 2H) . 8. 11 (d, 1H) , 8. 30 (d, 1H) , 

8. 5 1 (s, 1 H) 

1 

3OOmL©0^q77X3(i{^|)H (9. OOg, 15. Ommol), 1-7 
□ ^rT^V>^> (8. 09g, 3 7. 6mmol) ^tOllO, ift^7;W>li 
Vtz'&, Hkfcz?i7UU*9> (14 4mL) ifbTj^-^A (0. 16g 

, 1. 2 Ommol) §JD*TMT4l#M8l#b;fc. #TKj££i|iS7£-B\ ^nm* 

^4 1 1t>$:MF^^Si:-r^~>U^^*7AT^-r'g>^tlCj;0, 4k&%)Z A- 3 £ 
Z A - 2 <DM&y>) 3 . 48g («3 2%) *j*fi}(lltt«ibT#&. it&QaZ 
A- 3 k.tt&mz A- 2<Dit\t l H-NMR®«#Jt.k9 1:0.8 5Tfe^It^# 
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8 2 

mi&M8 tit^ZA-2(DM^ (1 : 0. 85) 

48 7mg, N, N* - tfT, (4-7'Dt7i^) — N, N' - tfX (4-t-^ 
)V-2, 6-y^^7x-^) -1, 4-7x"U>y7S> 2 11mg, 2, 2 
' -tftfUvMl/ 3 6 Omg^TKLfcf h7h l^*n77>5 7mLI»bm £ 
JKMftTte&t^T, fcl, tfX (1, 5-y^D^^yX» n (0 

) {Ni (COD) 2 } 6 3 0mg$M« 6 0 £ b , 3 R#p B iaS$-&fco 
SC^> ilOSjSt^IIST^L, 2 5%7> ; E-77K3ml/^^y-Jl/5 7m 
1 / / <^->^7j<5 7ml ^M4>iliTLT3 0#Jft#b&&, #rtB bfcftll££3 
jibT2H#P^Ml±^#b, hJl/X>2 9mlCii$tfco 7ft7-f hO. 

1 1 g£iP;LT3 0#JI#U ^»«P»*»abfc. t#£nfciSt$i£7;[/$7"77 ( 
7)Rti6g) *aL'T««*frV^ HnKb7c: h;i/X>»«C 2 . 9%T>^-T7K 
5 6mL£;ta^T2fl#P B mj$U zk® £P£5£b 7c, 3 5l:t«ilC*5 6mL*MT 
H$WHI#U Lfc. ^©i, ^ 7 -)V 8 9 mL l:iTbT 3 0 

u manure mm $511x21$ mmmzm b & . 

. *U^^l->M©t¥^fiMn=l. 4X10 4 , liTO ; flMw=6. 
4 X 1 0 4 T&^fco SfcS^SyjtSfrV^ Mlf-^tt4 7 8 niru m^ft«3. 
8T£>ofco 

^M^iJ 8 3 

mmm 8 1 wis l z a - 3 t.it&m z a - 2 <r>n^m ( i : 0 . 8 5) 

(0. 7 0g) , 2, 2' -tftfUvMU (0. 4 0g) SJW^bfc^h^t HD77> 

2 9mLK»ibfcft, M^B^LTKfcViT* H©«SF?KC fcfX (1, 5-y7Dt 
i7#*j3L» — y*r)V (0) {Ni (COD) ,} (0. 7 1 g) £J[l7b 6 0tST 
#Sb, 1. 5P#M£Jfc£i*&. jxJ£&» ^OSJStt&M^TJ&SPU 2 5%7>t 
— 7* 3 m 1 J — )V2 9m 1 ^ >3£#W< 2 9ml ^M4 I l:|iTlT3 0 
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W^=f-\^m^> 0 <hPf^o #UX^l/>^CDic¥±^^- r pmMn = 5. 3X10 4 > 



imw- 2 . 6 x i o 5 T^^fc. ^tcmytmfe&n^. m^h°-^«4 7 

8 nim ^7£3it^te4. lT'^^L 



U S 4 



10 0 Tffr& b fc^bB-^J Z A- 3 tik&VoZ A- 2<DU&% (5:1) (8. 

2 6g) , N, N ' -fcfX (4-^0^71^) -N, N' — \d7s (4 - t 

-2, 6-y^^Jl'7i^V) -1, 4-7i^I/>y75> (0. 9 3 g) , 2, 2 
• -tftfU^jl/ 5. 2 8 g^^zKUfc^ h^h FD77>4 9 6 mb ^i&$?b7ct£, 

15 vX» (0) (Ni (COD) 2 } (9. 3 1 g) ^JPA> 3B#^S)S$it 

fc, SfSf, ^CDSJS^£^7S£T}££PU 2 5%7>t-77j(4 5ml/^^y-JV 
4 9 6ml /-r^>35^7K4 9 6ml ^^W^TTF LT 3 0 ttMWVtzig:, WtB b 
7c^tS^5jlbT2B#P^M£t^b, HUX>3 7 6ml JcM^-frfc, ^5? 

20 t*7A (7J^tl7 5g) ^ilbTMM^tf [HliRbfc h;i^X>^^2. 9% 
T>^XTtK7 3 9mb^ijn^T2BtF B '3jl#b, TkJI^P&^bfco £ <=> Mli/itCTk 7 

3 9mL$inATlB#P B 1jtj^b> 7jcjl£P&£b;to -^cd^ 2 5 
mb£ft]^b t-*7J>7 u -v'3 >T-WttSbfca^#l*M^b> hJH>2 2 5mll:» 



25 



LX2H 



CD 



x l 0 5 , li¥^7J^lMw= 3 . 1 x l 0 5 X$>-?fc. 



30 



MM 8 5 

It&ifoH ( 1 . 9 8 g) , 



\\ 8 1 Tf£i& Vfcit&m Z A - 3 ti^m Z A - 2 CD 
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m&® (1:5) (2. 42g) , 2, 2' -fcThTUSW (2. 7 8 g) ^BbfcLfc 
fh7tHD77>4 7 5mLfI^Um £3&£H£LTfc:*St,>T> 6 0tST#fl 
U tf* (1, 5 -^^O^^J?x» XydrjP (0) {N i (COD 

) 2 ) (4. 9o g ) 3mr3Kfotsi*:fc. Km®., £©£jfc#Mfi*T?&aii 

U 2 5 %T>^E-T7]C2 4m l / J— )U4 7 5ml /-f :t>3£^7K4 7 5m l jg 
^X>19 8ml(:»tfc 0 hO. 8 g £JtlX.T 3 0 

*fffi!£fTV\ HJiKb7c h)VJL>mWz 5. 2 %^t[c3 8 9mL£in;5tT 3P#Mj*#L 
, *»*|»*Lfc. ^T2. 9%T>^e^T7K3 8 9mL*inAT2l$|HHft#U 
*»*J»icLfc. 3 5 fc#«Ji fc# 3 8 9mL£in*TmiWJf#U TKSS^iLfc 
. ^<77f£, WtttS*^^/— ;P6 2 0mLI:S(Tl/T3 0#J*#U WttJLfcitlR** 

JRMttl. 8 2gT-*ofc. ICI^O* U 1/ >if iM n - 5. 

SXIO'^ ii¥W!Mw=2. 7X10 5 TS-3fc o 

«#!J 8 6 <it&m A B CD^/&> 

, R»*'J>7A9 0 4 g, l-7"7fMD>i4 5 0 g^M> hJH>3 6 0 0ml 
*J«klX*4 0 0 0ml *Jn^.T«^"r*. T^h^+X hU7i— ;Pjfc^7-f W17V7 
A(0) 3 0 g^flnAT^SJn&JSflfEU ^<D^3mmmWLTco SiiTfti^ft 
U ;J(2 0 0 0mlT»lL limUc©^, h;Ux>£/8W>y 

?2>Zt\z£ Qfc&®X& 5 9 6. 9 g, S£B#:£ LTf§7fc. 

'H-NMR (3 0 0MHz, CDCl 3 ) 
58. 03 (1H, d) , 7. 88 (1H, d) , 7. 85 ( 1 H, d) , 7. 62- 
7. 56 (1H, m) , 7. 5 3-7. 3 0 (7H, m) > 3. 36 (3H, s) 
MS [APP I ( + ) ] 2 6 3 ( [M + H] + ) 
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CO a Me 



tz—iztez&'vffliisit. ^<Dmmiz±m-r:^^rzit^x so. og ( 
o. 1 9 € jw &m?ttc« 5 o ict? 8 mmmw&. mm.%.T*M%iV, 2L<o*mnzm 

Tbfco ttA£3». TkiftU «*JEft*ibfcti^, 5 6. 4 3gOMYOft4)« 

10 fee 

1 H — NMR (3 0 0MHz, CDC1 3 ) 
68. 47 (1H, d) „ 8. 01 ( 1 H, d) , 7. 87 (1H, d) , 7. 77~ 

7. 49 (6H, m) , 7. 32 (1H, d) 

MS [APC I ( + ) ] 2 3 1. 1 ( [M + H] + ) 




it -aw 



15 O 

(fl^#J Z 

lL3P77Xn^$gtU _hfB"C t ^Ufe'fb^Y 12. Og, yXfl// 
^'j3-^2 50ml, kF7S»l#*lWl 5ml Jpx., 1 8 0"CT4. 5mmmW 
20 Life. £fi£Tifc?&L,&ft, 7K1 LAP*., 5 0 0ml©h^X/T3«Lfc. h;P 
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'H-NMR (3 0 0MHz, CDC],) 

(5 8. 7 8 ( 1 H, d) . 8. 41 (1H, d) 7. 97 ( 1 H, d) , 7. 83 (1 
H, d) . 7. 7 2-7. 6 3 (3H, m) , 7. 5 7-7. 4 7 (2H, m) , 7. 
3 9-7. 33 (1H, m) . 4. 03 (2H, s) 
MS [APC I ( + ) ] 2 1 7. 1 ( [M + H] + ) 




(ft^ftAAO^) 

5 0ml2n7773^$tMU ±IBT^Lfc^«Z 6. 50g, *6. 
5mK ^fMW->h'20ml, 1, 5-y*yD€-3-^5 1 M>^>8. 
8 0g, *»ffcth'J^A5. Olg, ftftf h 7 (n-y^)l) 7>t^A0. 9 
8g^< lOCCTmKtt^tfc, *50mlM, 5 Om 1 CD h;i/X>TT-2 tU 
tttfSLfco h;!/X>*i£ 1 0 gOi/iJ^Mil/T^aU «ISbfci:C5, 
10. 1 8 gOft4Uc«iSftfc. y'J*ir';W7A^D-?h^77^- (yU)!jy;i/3 
OOg, MPI«^4 1 1t>CD^) Till, 6. 6 4g©ft^AA$^& (y7Xf 

MS [APP I ( + ) ] 2 9 8 ( [M] *) 

1 H-NMR (300MHz/CDCl 3 ) 2ffi|0i?7XfUtV-<Djg$* (» 1 : l) 
58. 81 (1H, d) , 8. 78 (1H, d) , 8. 41 (1H, d) , 8. 37 ( 
1H, s) , 8. 03 (1H, d) , 7. 9 6-7. 9 3 (1 HX2, m) , 7. 85 
(1H, d) , 7. 81 (1H, d) . 7. 6 6-7. 3 0 (5H+6H, m) , 2. 
21-2. 07 (2HX2, m) , 1. 85-1. 77 (5HX2, m) , 1. 64- 
1. 43 (2HX2, m) , 1. 20-1. 16 (3HX2, m) 
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Me 




a b (D^m 

5 0 0ml3a7773^1iU 6. 6 0gO^#AA, Jft^blE»6. 9 2 
^>y> h 'J^^7> ; E-^A N )j Hi 8. 0 7g57 OmlO^op^ 

m 1 Sln*.T£jS£#ik L&. ^ p d 5 0ml £ Jnx., 7jci00ml 

bfc 0 ££>fc, ISIn^W^- h U 0 OmL, ^0m1?7K^^- h U ^ A 2 

0 OmL^JctfTjci 0 OmL^LL i^n^iltiyi/n-hbfcy'j*^ 

Ta^A^D^ h//^^^_ mmmm: ^*v><d&) izxmmv, ib^ABOyy 

X^L/^-^-^ii^iLTS. 5 8g£#7i, 
MS(APPI(+)) 4 5 4, 4 5 6, 4 5 8 ([M] + ) 

'H-NMR (300MHz/CDCl 3 ) 2 MMO T X U ^ ^-(DM^m mi : 1) 
58. 70 (1H, d) , 8. 67 (1H, d) . 8. 38 (1HX2, d) , 8. 3 
0 (1H, s) , 8. 2 1 (1H, d) , 8. 19 (1H, d) , 8. 0 0 (1H, s 
) > 7. 90 (1H, s) , 7. 71-7. 53 (4H+5H, m) , 2. 17-1. 
49 (9HX2, m) , 1. 22-1. 17 (3HX2, m) 




Br 



Br 
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■MM 8 7 

it-g^AB (1. lg) , N, N' -t'7, (4-y'a^yx.^)l) — N, N' - \£7s 
(4-t-^;i/-2, 6-y^f^7i^) -^>vv> (0. 8 6 g) , 2, 2 
5 ' -EkfUvUU (1. 5 g) ^^tKL/c^ h7 t FD77>2 8 5 m b b fctlb 



20 



bfc» 6 OtST#ffi|> 



> ^CD^^ir> t*X (1, 5 -5/9 n^rZ 5>i?jLy) -y*r)V (0) (Ni (COD) 
2 } (2. 6 16g) £jQ;b Jf|#U 3B#r^TO$-a:7to £CD^j^£M;£Tr^£P 
U 2 5 %T>^&— T7K 1 3mL/^^/-Jl/2 8 5 mL/'f ^->2^^tK 2 8 5mLi 

10 6mlCili$tfc. Mtt, 7^7^ hO. 4 2 g^JP^LT3 O^jt^b, ^ 

irijlbfco #6n/t«*y;P5^-*^A^iibT*lig*tf ofco ^tcs. 2 



%mm.7&2 0 8mb£in^3f$P B 1*}$bfc^;i7KJI£l^bfco ^X4%7>€- 



7VK2 0 8mb£iP?b 2 H#r 0 m#bfc^^7KIS^I^*b/co 



15 j^7j<^2 o smb^jjD^iB^jt^bfc^ xKii^p^b^o ^co^, mrnrnz*?; 

-)U3 3 1ml f^airabTlH^jWU WmbfcM^^ilbTMEb^bfe, #5 

nfcm&fo (m%. Mtt^t^s 3 to?^) ©jrs«i. 0 7gT-Sofc. *fc> # 

U Xfl/^ ©t¥^7>?i*<i;^li¥^7}^itt- j etl J ?nMn= 1 . 3x10 



b Mw=l. 1 x 1 0 5 T$>o£ 



9 8 8 



ffc^AB (2. Og) , 2, 2' -tftrUSW (1. 8 g) SJBWcL&T-h 7k H 



^M^bfeo 6 Ot: 



mT(3*3V^T, ZKBigJBct;:, fcfT. (1, 5-i/i?a*#&5?JL> 



25 ) ny$\>P (0) (Ni (COD) 2 } (3. 3 g) ^jjOA, 8H$U 3 f^S^ii 
feo £©£jE»c*£jB$Ti l MflU 2 5%7>^7;K1 6mL/^^y-;i/3 1 6m 
L/-f *>£ifc7k3 1 emLI^ff'tiTLTliPWLfcli, #rfcBb7t£tj§3:£ 



SiSbTMJEttfllU h;i/X>i3 2mll:it»$tfc 



ib y^^-i hO. 5 
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10 



3 g£SD^T3 o$Ht#u ^fmm^^m^ivrz. m^ntzmm^r^^ts^^ 

Lit. $£KMJB5d-f ^>3£i&7.k^2 5 9mL£?jn^in#F^#L*:^ 7KSSP&* 



, ^n^tlMn=l. 8x1 0\ Mw=9. 9x1 0 4 TSofc. 7 X&.&n^.&M 



20 



0 8 9 



fc&WoAB (1. Og) , N, N' -fX (4-yn^:^x^;i/) -N, N* - tf X 
(4-t-y^;p-2, 6-y^f^7i^) -1, 4-7i^U>v75> (0. 
1 8 g) , 2, 2' -tftTUv;!' (1. 0 3g) ^7j(lfcfh7hh , D77>8 8m 



15 HZ®MVfc&. 



^B^TF^&^T, ^CDj^gfc, t£X (1, 5->?D^^yI» ^y^l/ (0) 



(Ni (COD) ,} (1. 81g) £inx., *#U 3B#r^SJES$-&^ 



£^a£T}££PU 2 5 %T> ; E— TtK 9m "L/*9 J—)V 8 8 mL/< :t>3£^7K 8 



h;i/X>5 Om 1 K^f-S-frfc 



5. 2%mwt7k4 9mL^m^3mmmw^rcmz7Km^t^vrco o^t4%t> 



Wk?m 4 9 mL^iJP^m#^jt^bfelt> 7k*B£lteb7i 0 f©E tlffi^^^/ 



25 -;U2 8 7m 1 fcSEiJOUT 1 B#Fi3jt#U t/rtB L/t£tJ££3$ UTMJE^b^Co #6 
nfeS-8r#: i%5HMb^9 5 5 £W&) ©iXSteO. 5 5 gT&ofc. Sfc, # 



'J 7xf I/>tft»OtS[¥Wl* < ti;it¥Witt. ^tl^'tlM n = 2 . 9x10 
\ Mw=l. 9x1 O'T^ofco 
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(ELffOfffi) 

5 X/W^&fcckO 1 5 0 nm®f*fl TO^tffc^7XSI±l:, ^'J (3, 
4) X9^I/>^:t^5P:*:7x>/7tf UX5f l/>X;i^>i? (BayerS, Bayt 
ronP AI 4 0 8 3) ©i'M^O. 2 /im^>77>7^i^-TlIUfcI?: 

10 0 4 0 0 0 r pnKDmfemmXf&mLfCo )$Mm(DWkmum8 0 nmT&o/to $e>^ 
, dtl*«BET8 0t5TlRrHH£*lb/ta, 7 ^A^m4 nmlfl, lit 
ltiJJk>9A^5 nm, #.^T7 )U S. 8 0 nmif UTELg^^i 

tzm^zmfc&ftllm-r&ZttZ&iO. I03dfi^4 9 0 nmtClk?— ^^ttSELfg 
a>5$g>eiM&a*it.Sft, S^fg^sgtt3. 9 7 c d/m 2 T*ofc. 

20 feofe. Jm*Waf-^©JP3i^|jc^2^7f»*^iR3tLT, UIM4 0 0 cd/ 
l*l«J 9 4 <-ft-&*KJ A J (D^> 
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3 0 0ml3P77X3€l«U ft^«AC 5. OOg (17. 7mmol 
) 1 0 0m 1 (DTRFlzmmZ-ttrCo - 7 8«Cfc?frSI», 12. 6ml©n-y 

5S>H)^A (1. 5 4MA+-tf>iE 19. 4mmol) ^iTLfc. 3 0MS1 
5 4. 7 5g (2 1. 2mmol) 0^a^>^f*/>$2 5mlOTHFKjgjS$ 

, »«E&e*U 8. 9 9g0ffiM$ffc o y'JAWW7A^D7h 

^97^-KlT«« (®BB»*SE ^>:SIXfjN4 0: 1) U 5. 18gCD 
10 MAHSfffc. 

'H-NMR (3 0 OMHz/CDC 1 3 ) 
57. 88-7. 84 (2H, m) , 7. 57-7. 26 (8H, m) , 7. 09 (1 
H, d) , 1-75-1. 63 (2H, m) , 1. 35-1. 17 (2 6 H, m) 
MS (APPI (positive)) 
15 m/z : 4 2 8 ( [M] + ) 

Wb^A i <d&&o 
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2uu*5>y2 5ml£iPx.TifM i L-/t„ 7k^T'^ L&#?b> l^tlAH5g^ 
OD/^/50ml t-^bfc^$JPX.feo lflfPpUt^Lfc^ *l 0 Om 1 £2)Px. 
T£j££^±LU ^dd^M5 Om 1 T-HlttfcB^tT ofc 0 mbtlfc^M te:7V=i 

'H-NMR (3 0 OMHz/CDC 1 3 ) 
61. 3 0 - 1. 5 2 (m, 24H) , 1. 85 (q, 4H) , 7. 33 (t, 1 H) 
, 7. 43 (d, 1H) , 7. 50 (t, 1 H) , 7. 58~7. 65 (m, 2 H) , 
7. 68 (d, 1H) , 7. 82 (d, 1 H) , 7. 94 (d, 1 H) , 8. 36 (d 
, 1H) , 8. 7 6 (d, 1 H) 



A J CD 




15 M^ffl^T, 3 0 0ml3P77XnHft^tlAI 4. 6 g VZUU 
^^>5 0mlSMTj§iL. H£&&7 0 m 1 JD^.T^4'50 C C (3jP^L/to Mb 

5 F 9 . 6 1g*^DD^^>2 1ml L^c^^iP^S^tb^^^ 3 0#rt> 

ttTJlDTlfc. £ b^lBtF^orTJt^U SIJT^Lfeg, *100mlSMT 
20 SJSSr^lhbfc. #i£U 7K®«^00*;i/A5 Om 1 TtttBU bfc. 

^raiJittfiaft^^flBK^- h u i o o m i mammikm-f v u ^ a 

**«15 0ml, 7jci 0 Om 1 T8fci£Lfc. #6tlfc^r*»®ttyi^3— h bfc->U* 
h^yy^-iaoili, ffr&ttAJSl. 9 8 gifc. 



5 



10 



WO 2005/056633 



PCT/JP2004/018865 



1 H — NMR (3 0 0 MHz/CD CI 3 ) : <5 1 . 2 6-1. 6 (m, 2 4 H) , 1 

• 76 (q, 4H), 7. 55 (dd, 1H) , 7. 58-7. 71 (m, 2H), 7 

• 68 (S, lh), 7. 96 (S, lh), 8. 17 (d, 1 H) , 8. 38 (d d 
, 1 H) , 8. 6 7 (d, 1 H) 



MM 9 6 (Mft^it^m 5 9 (D^m 



'H (1. 6g), N, N' -hlX (4~7*U^7^-)l) - N , N ' - tlX ( 
4 - t - 2 , 6-^f;|/7i-;W -1, 4-7x"U>y75> (0. 2 

g) *^2, 2' -bftru^ (1. 4g).^MUcTh7hKD77>83mL 

fcf* (1, 5-y^D^^^i» (0) {Ni (COD) 2 } 

(2. 5g) JDA, 6 0tST#IU JS^t^5SJ£Stfc. 0. 5«flWl-^p 

^tfi/> (o.osg) ^an*, $e,{^2. s^pgs^s-a-fc. h©sjs«*m (» 2 

5<C) ST^U 2 5%7>*r-T7j<l 2mL/^;-j^8 OmLA 

*#5J2 0 0mL*Jp^.l«f|IB«|«sUfc«, *»£|Sfc£L*:. WtttJgK** y-;U5 0m 

tel. OgT&ofc. ^UX5 L U>Jft3¥o»5|z^^s*5«tycSfi¥^ ; ?Stt, ^E-n 
■e*tlMn=l. 5xl0 5 , Mw=4. lxlO'TS^L 



9 7 (Hhft^it^m 6 0 
te«&&H (1. 6 5g) &£U2, 2' -trtTU^ (1. lg) 



O 3? 
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) -y>r)i (o) {n i (cod) 2 } (2. og) jp;t, $6^o. smmk. 4- 

t e r t - T^l^O^E'^-fcfV (0. 0 5g) £JPX., £ £ K«b&/^3fl^Sj£ 
£-f±/t 0 Oft 2 5*0 ^TfcSPU 2 5%T>^E^T7j<l lmL/^y 

5 — 1 OmL/-f ^->X^7K* < J 1 1 OmLS^fK + ^jeiTLTll^Katl^bfc^ 
, WfflLfctt«*5iaLT2l$M«ffift*U -€-£>^ hJH>10 0mLi;»t 
TA^^ia^ffti, 5?g^T;i/5^-^^A*ilbTMMb, 5. 2«iS*2 0 0mL 
SrflPTL. 3H#P H m^L^^tC7K)i^l^*UfCo #{C4%7> ; &— T7K^2 0 OmL^P 

2B#p.ajtM i bfem(37j<e*^bfec ssK:*r«iJiK>r^->S!lft*iW2 o omL* 

^S43cfc(^Sfi¥^^S«, ^-tl J 6tlMn = 4. 5x10', Mw=4. 3xl0 5 T 

15 

mmm 9 8 m^it^m 6 1 

iktrWH (4. 8 9 7 g) , 2, 2' -tftf'JS^ (3. 7 9 5 g) ^JfekLfc^h 
7kHD77>3 2 4mLt;jlil/m ^TA'T'U >^LTlF l 3SM^lfc. 
6 0t$t#fiE ^SI^El^TtC*5^T, ^CD^Mf', k'X (1, 5-v77 D ^-/7^ 
20 (0) {N i (COD) 2 } (6. 6 8 4 g) £2JPX., jt#bfc 0 Jl 

2 0^^-eh'J7OO^f;K>if> (0. 1 8 4 g) j]P^.MtC 3B#Ph1M^ 
£-fr7c= COSfSt^ifiST^U, 2 5%7> : &-77](3 2mL/^^y-JI/3 2 
4 m L /-f 3" >^7K 3 2 4mL^^4 3 ^^TbTlHt^jt^Lfe^> *ff tt} UTctt 

^fiti, ^tl^nMn = 8. 4x1 0\ Mw=3. 6x1 O s TSofc. 
^J603 9 9 (i^^'fb^ 6 2 (D-&J&) 
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ik&VoH (4. 8 9 7 g) « 2, 2' -fcTtrUSW (3. 7 9 5 g) £/K*Ljfc^h 

6 0tST#m SS*M«T»C*5ViT, H©#J*fc, tfX (1, 5— >^7D;t^ 
~ydr)V (0) fNi (COD) 2 } (6. 6 8 4 g) *»nA, flfc#Lfc. « 
2 0^C0P#^-C^>^^Pn^>if > (o. 2 0 2 g) iP^.MfC 3B3m£/fc£-fr 
fro ^(DSJSM^MST^L, 2 5%7> : E^7*3 2mL/^^/-;|/3 2 4m 
L/-r3->3£&*3 2 4mLi^Mtt I [:i"Fl/T 1 ^FWLm #rffiLfcjM£ 
5i§UT2B#^MBE^bfc. #£nfciS#^ffc^ (&Mt, 6 2 tPf X 

fi«, fftfnMn=6. 4x1 0\ Mw=2. lxl0 5 T^^fc o 

mmm 100 (ss^HMt;-^ 6 3 

it-SWH (1. 8 g) , N, N* -HX (4-37*P^ETx-;i/) — N, N ' -H7. ( 
4 - t - 2 , 6-y/f^7i-JW -1, 4-7i^l/>y'75> (0. 1 

g) &efc££2, 2' -hftfU^ (1. 4g) Sl*bfcrh7tKn77>l-8 0m 

:©i§»6 0tJT#aU tfX (1, 5-y7nt7^yX» — yirJl (0) { 
Ni (COD) 2 } (2. 5g) An*., §61:0. 4-7'Dt-N, N->? 

7x-^7^'J> (O.lg) £jjP7L, ^ ^ CM l^^ 5 3NfFIM^^ tfc. fcmik. 
MM m2 5°C) ^T-^*Pb> 2 5 %T> ; E— TtKI 2mL/^^y- ;U$J 1 8 OmL 

, 5l^7^5t*7A^ILTffiil, 5. 2 %£SE#*92 0 OmL £fla*_, 3P#EI 
jt#L7t^t7KSS:^L7to ^4%7>^XT7K&J2 0 OmL^P*.. 2^rW8M^ 
L&ftfcTKJiSlifcSLfc. 3 6fc^r«IJB»C'f*>S!lft*iKl2 0 OmL*JPAl^«J^ 
L7cf^ *Jg£|ifc*Lfc. llit^y-JHOml$M- ^ >7 t — ~>3 >T?#r 
tHLfc?«%^Ji^L, h)H>5 0mlHi^bm — ;HQ2 0 Om 
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ftTit&Vl K$HMfr&W6 3 ©JRJittl. OgfSoL #UXfI/ 

= 1 . 4x1 0 5 T&o7c 0 

5 mmm i o i (M^^m 6 4 

-ft^H 2. 15gtN, N* -HX (4-ynt7i"JW — N, N* - tfX ( 
4 - t - T/^JI/- 2 , 6-v^f;P7x^) -1, 4-7xZl/>y75> 1. 7 
lgt5-^OD7it>hnU> 0. 125gi2, 2 ' — t*tf U ^2 . 9gi 

. #tc, nojg'&jgafcK:, b:X (l, 5-->^n^-/7^>?x» (0) £4. 

2g£}jQx.> sfitio^rwim 6 ot:-c3i^iBis^ufc. ej&wu £ 

bnfc^fit'&fte 4 'J 7f 1/ >MlI¥^^f Itt, 2. 7xl0 4 T&9 
25 , ^t^^HPSWU 7. 6x1 0 ! TSofc„ 

^sjEtfi 102 (E5$hm&&4& 6 5 (D^$o 

ik&®H (2. 9g) , N, N' -MTs (4-7"o ; E7x^) — N, N' - t?X ( 
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4-t -77)1,-2, 6-i?*7)V7^-)V) -1, 4-7iZ|/>y75> (0. 4 
g) 2' -tftf'Ji^ (2. 5g) SK*Lfcrh7kHD75>150m 

^Oi»6 0tST#IU tfT. (1, 5-y^Dt^yI» (0) { 

Ni (COD) 2 } (4. 5g) MX. $5(10. 5^p^t> 3 - 7*n^/ "J > (0. 

lg) &1)Q^ 3 6»C«»U^:*«63RflHJH^S-a-&. GS$2 5*C) 

£PU 2 5%y>^6-T7K2 2mL/^^;-jH5l 5 0 m L * >3£&*&J 1 5 0 

*5ILT*il»!U 5. 2%i£^k#j3 5 OmL^D^ 3 H#ITO#Lfc@H3*®£|&£ 
bfco ^fc4%7>^7*l5l3 5 OmL^M, 2 l$rafl|#Lfc»K:*»SI$SLfc 

o ^mm\z*?s— )V7 om i £inx., ^*>7=— ^3>T*faufcet®*ti*«^u, 

h;Px>2 0 Om 1 Z.n**$> ;—)im& 0 OmLCITltlfltFII 

^ft6 5t^) OJRfi«2. OgT*o&. #UX^U>^(Z)^^^M43ck 
^HWfitt, ftl^nMn = 8. 6xlO\Mw=2. 6xl0 s T^9L 

^Jfifll 10 3 mftTit&to 6 6 

Ik-SMH 1. 88giN, N' -y7i-J|/-N, N* - tfX (4-t -Z?7)\,- 
2, 6-i?^fJl/7x=;W -^>^> l. Igt2, 2'— tffcf'J^H. 68 

Afeo ^{C, h*7 (1, 5-y7nt7^-7x» — yrVU (0) * 

SJ£t£> uOOTi^iLfct, 2 5 %T>^-T7j<2 Om 1 

y-;H 5 Om 1 /^(Jr>3mfcl 5 0mll^i§im^> *&ll$IHHft#Lfc: 



WO 2005/056633 PCT/JP2004/018865 

237 

. Jfcfc, £fi£bfci£JR«»iaU EIJRLfc. £©tfcJ8S«JEEft*bfc», h;px>Kl» 

Mi-re Wi/X U b&», ^co h;wx>i8i££. 

^bfcftKsigjRb, ^©«t»*«jE««bT» a^#:i . i gsnt. ^© 

TO^TfiKt, 1. lxl0 5 "eS0, tf^i'ifl 2. 2x1 0 4 T^ofco 

* 

10 

gt|«J 10 4 IKMffi 
15 (SiTOf^SD 

1 5 0 nm©J?^ I TOK$#itfc^7^SS±fc> #'J (3, 
4) X^l/>i^^>^7x>/^UX3 : -l/>7Jl'*>§? (Bayer|> Bayt 
ronP AI 4 0 8 3) O«i$0. 2 /xm/ >^ >!7 4 TraRiflb&iK* 
ffl^T, 7.tf>xi— Mc<fcD 7 0 nm©JP^T^5r^b, *>;hyi/-MT2 0 

0 1 5 0 0 r pm©HI«K3S*TJ5KBtbfc. j£IK&©MJ*«*«J 7 0 nm^^fc. 
^=^$88 0 nmlflfc. 1 x 1 0" 4 P a ^TtCiiJjibfc^fC^ 

25 iJlb&frfc^ *^*f^«bfc. 

(«^-SEE-ffS#'l4<D^iJ^) 
^t5«»it^ 1 0 0 mASTlT^ id J: 0 > (I) -HEE (V) (L) 
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T#5>nfcV-L^-^?), 3 0 0 0 0 c d/m 2 iz&vz>mi±&m?>-%i.oiknvfc 

5 ^mm 105 sEi/j^jE 

(EL*HP©fN8) 

10 Zny?mz£ D 1 5 0 nmtf>IP#-T I TOlK^tttfTctf^X^SiKl, #U (3, 
4) lfl/>y^yft7i>/^UXfU>XM>i (BayerE Bay t 
ronP AI 408 3) 2 /im^>^7>7^M- TJtiibfe^^ 

m^T. 7,k°>3 — M'^D 7 0 nmOJS^T-itil^^U *>yh7>-h±T2 0 
or, 1 0^F B m#bfc o ±IETl#fc b;Px>j«£J£^T, Xtf>3- hKJ; 

15 0 1 5 0 0 r prnWHira^T^bfCo f&m&<Dmm\Zm 7 0 nmt^L 

^$X>i7A£3$8 0 nmrnmi-fc. fejoMQm&l x 1 0" 4 P a MT\Z%m Lfzmz£ 
Jg©&3££Hl&L}fc. UV«fl2l!©»±SiJt^f7^«*fflViTSg3ll*BaftTT 

20 (««E-«JE-ff«^©iU5£) 

it^Ct" 0 OmASTWutia?), ««E (I) -SEE (V) -Mfe (L) 

«rtt*iM3tufc. ®»j^«> oho b7°n>mmm.mBM- 8&m*tt. mmz^-? 

T#?>tl/tV-L^-y^e,, 3 0 0 0 0 c dXm 2 {Z^n^nEE^m^-M<0it^Tz 
25 I^flil8. 6V*Sbfc. 
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1 2 







Mn 


Mw 


!EU]WI±(30000cd/m2) 


HJS#I|104 




1.5E+05 


4.1E+05 


17.00 






1 .3E+05 


5.8E+05 


18.60 



mmm i o 6 ^m^. 

5 iieTltfciS^'fb^ 6 05 7 511%, Mft^ik^Vv 6 6 £2 5 Mfi%©it>£T 

# 

„ n^nrcmTizm&^wm-t^^^z^o. ^©g^e. 4 6 0 nmct-^^tt 

±IETl#e.n7cEL^* 1 0 0mA/cm 2 O^m»?t-lrgEI*L, 0j£OR#P B TOfc£ 

Mfevfc lz\^>. mm^mmmmtf 2 0 0 0 c d /m 2 , w^mrspbW 21. 8 fit 

P^T&ofc, ^tl*®^-^©M#^2^T-fe^i:^ET, 0 0 c 

10 7 -*^rUJ^ 

±?BT^#fc^^'fl:^ 3457 51I%« MttTik^m 6 6 5 2 5ffiS%<Di£^l? 
( E L 3H^CDf£gg) 

§ e l <b titzo e L^ft<D&mzmiM®mzm£itmisT^tzo 

25 (^^IJ^) 
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±IST?#^>nfcEL^€r 1 0 OmAX cm 2 (D^mMUMWlL, m&<Df%ffl%£4t$: 

m^vfrtzz, i$f OTji^n 2 9 5 c d/m 2 , mm^mmm^48. om 



1 1 3 







Mn 


Mw 


(400cd/m2) 


HJ£#|]106 




7.7E+04 


4.4E+05 


545 




2.2E+04 


1.1E+05 


3IJ6#>J107 




7.6E+04 


4.9E+05 


503 




2.2E+04 


1.1E+05 



mmm i o 8 (w^it^ 6 7 <D^m 

it&QlH (4. 75g) , N, N' -fcf* (4-7*D^7i-JW -N, N' - If X 
(4-t-y^;p-2, 6-v7f^7i^) -1, 4-7^-U>i?T^> (0. 
3 0 9 g) &=fc^2, 2' -E'bf'J^;!/ (3. 5 2 3 g) ^fl^zK L/ct- h 7 h H o y ? 
>6 0 lmLtgilfcE ^iTA7*'J >^LT^^$tgIiLfc 0 6 CC^T^ 

^^#ffl^Tfc^^T, ^(Drnmz, tfx (i, 5-'>^D^r^^^x» 

£\>M0) {Ni (COD) 2 } (6. 2 0 4 g) ^P*., Jt#L&/^£> 3 B^SJS^ 
HTc. ^^SJ^^ffiST^SPU 2 5%7> : E^77jc3 0mL/^^/-^6 0 1 
mL/< ^">^7jc6 0 lmUI^gM* fC?j£TLT 1 BtP^Jt^b 7c WtBbfc^ 
?:5iibT2l3#P^MJ±jif^Lfeo -£-<Z)^ h;i/X>2 5 1 mL izmM^STfr 6 
firt/>, O^^T7JR^7ASIlTiIL&„ ^^5. 2 %^tK 4 9 3 mL ^Jn 
^3^r^Jt^Lfe^^7XS*P^LfCo , ^^4%y>^E-y 7 K4 9 3mL^JD^., 2 

mmmwvtzm. 7Km^m^Ltzo mmmiz*? 5 omi ^nx. ^*>^- 
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vx^u>&W(D$k¥i%ttT&&<kzsmm¥%)fri : 'miz, j tn j etiMn = 7 . 3xio 

\ Mw=2. 2 x 1 0 5 U-ab^yCo 

|f?M#iJ 10 9 (mftTik-S'tyj 6 8 

rtS^H 12. 6giN, N ' -tf* (4-^n^E^ai-;i/) — N, N' - 1: X ( 
4-t-^;U-2, 6 -is*?-)l7 - 1 , 4-7x"l/>v75> 6. 6 

8g<h2, 2'— tftfij>?;ni. 7 g^S^^ffi^/c^ 

F077> (^7K^) 1 1 0 0 g ^flPAfc.. tfT. (1, 5- 

->^d^-^7^^x» (o) ^20. 6g^io^., ^n-vi oftfflmwvrcm 

0 0ml /-f^>3£MzK5 0 0ml fg^|&£^^jA^ ^lB#P^jl#L 
fco Wz, MLfc»$Ilb> UNKLfc, ^0«^Mm^b7t^, h)VJL>\Z 

>^-7*«L, it£M, 7>$tLfc^ N^X>«^|hIiK, mz, Z\<Db)lJL>m 

TO5H^«te, 7. 7x10'^^ WWilt 2. OxlO'T^ofc, 
^IfJ 1 1 0 

Mft^-it^Q 7 tm/^it^me 8&mmit6 7 ■. 3 3coiij^T^u *->u> 
t kfv-^ w\*i/)u&mm& 1 : 1 <Dm&-?n&Lfcmmiz, 1 . 5 w t %co^<t7j; 
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■mm 1 1 1 mft^-it'&'W 6 9 <D&$o 

{t&WH (2 4. 1 g) , &£Z$2, 2' -tftf'Jv^ (11. 3g) ^fl^Kbfco- 
h^t HD77>S1 5 0 OmL!:i»lfcE ^T'A^U >^bTiF^$giI^ 

-y^r)]/ (0) {N i (COD) 2 } (2 0. 0 g) JJP;t, ifiLft/O^ 
3B#rHl^fS$-&fc„ M ($J2 5t) ST^U 2 5%T>*:~77kmi 5 

OmL/^^y-;H!jl 5 0 0mL/'-r^>x^7K^)l 5 0 0 mLl^jl^ {~$5T b 
TlB#P^j«#L/tm, W;±ib/tM*5MbT2R#P B 1MJE^L. ^CD|^ h;i/X>*U 
10 1 2 0 0mLtC^$i±T*^5j^^tf \t\ ZWi&7)l$ ±ts =7 A £il bTil U 5 
. 2 %^zK^l 2 0 OmL^iPA, 3 B#^it^bfc^:(C7Kli^^Ufeo #C(C4%7* 
^^^UOOmL^M, 2B#P B 1jf^bfc^7KJS£I^Lfc. S^Ml 
t<^->^7KI5l 2 0 OmL£iP;Ufl#P H 1Jl#L£:f£, 7k/I£l&£Dfco ^IliJlJC;* 

15 OOmlHi^Lm Ctl&*?y-)imi 2 0 OmLCiTlT 1 RtPaljl^U Iff 
l±ibfc«t^^5iibT2ll#^MJ±^#bfco #£nfcM^#:£fl57>^1^6 9tt¥JZ 

tt, ^tl^tlMn=l. lxl0 5 ,Mw=4. OxlO 6 T^ofc. 



20 mmm 112 (m^it^^ 1 0 <d-&$;) 

'fb'a^H (4. 7 5g) , N, N'-t'X (4-^nt7xZJk) -N, N'-tfX (4 
- t - 6-^?J|/7x^) -1, 4-7ai — l/>y75> (0. 30 

9g) ^cfcD^'2, 2' -fcftfUv^ (3. 5 2 3 g) ^JcLfcf h5t h*D77>2 

25 > ^S^H^rFfc&t^T, Clonic, t:X (l, 5 - v^n^|-^^>?x» xu/^r;U 

(0) (Ni (COD) 2 } (6. 2 0 4 g) ^7L. MWl-tz&Z 3 B#^S^$-&^c 
o £©MC^£^M£T?$£nU 2 5%7>t-77j(3 0mL/^^y-J|/6 0 lmL 
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, O^T7;PS^-*5A*aLT««Lfc. *C5. 2%$i*4 9 3mL£iJQ;L3 
NfiaHW*Ufca^*«*|lfefeLyS:. , &fc4*7>^7*4 9 3mL£jbnA, 2 l$M 

6 0 0mLlliTLTlHF«U WfcB IfcitS^^iilT 2 WFM«JBE«*Lfc. & 

snfc&s^ mftT4t&y>}7 o tP?^) ©iixa«3. 1 g i?$»^fco 

^l/^^O^^TS^^^SfiTO^S^, ^n^tlMn=l. 3x 1 0 5 , 
Mw=4. 6 x 1 0 5 T&^fc,, 

«m i 3 « >?mmmi) 

is)l<Dmmik 1 : l oi^jg^f:, i^^M^cDiiJt^ l . 2 w t % i^^cb 

oizmmz^, mmzmmLtco 2 5tcT, MioM^^t^^, 8. 

5 mP a • s Tr$>o£: 0 

1 1 4 

M%=f-\^mi 0 <hi§55HHfc£-^6 8 <h£fiSit4 : lTl^fL, U- > i: t£ ~> ^ 
n^\^>;KZ)|taJ£3 : 7(D^^gf;:, ^^ll^O^*U . 2wt%t^J; 
^t'M^i±, ^2^M^Lfec ilCT, ^2®^^iiJ^Lrc<t^^, 10. 
9mP a • s IT&ofco 

mmm 115 (i^w®^^) 
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ik&yow- 1 ik&Wiw- 2 

2OOml0roP77X3[:ft^tiH (5. OOg, 8. 3 5 mm o 1 ) £SDS£ 

5 ? >tmWt<DM&m% (1:1) 6 0ml SAft, ^ ( 1 . 60g, 10. 0 mm o 
1) £f1£TLfco fiTR£Tt£5 0-5 5X:izmUV. (6. 2 4g, 4 Ommo 1 

10 TfiUMBU a-feO@#:?:t#7t (2. 1 g) . ^Oft^e^H-NMRX^ 

MS (APCI ( + ) ) : 6 78 
15 fl^tJW- 1 

NMR (CDC 1 3 ) : 5 = 0. 4 9 2 (t, 6 H) , 0. 78~1. 26 (m, 24 
H) , 2. 00 (t, 4H) . 7. 53 (s, 1 H) , 7. 50 (d, 1 H) , 7. 7 
5 (cL 1H) > 7. 81 (s, 1H) , 8. 06 (d. 1 H) , 8. 51 (d, 1H 
) , 8. 5 6 (s, 1 H) 

20 

it&mw- 2 

5 = 0. 49 (t, 6H) , 0. 7 9-1. 26 (m, 2 4H) . 2. 01 (U 4H 
) > 7. 53 (s, 1H) , 7. 57 (d, 1 H) , 7. 75 (d, 1 H) , 7. 80 
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(s, 1H) . 8. 06 (cU 1H) , 8. 25 (cU 1 H) , 8. 79 (s, 1 H) 



"J 1 1 6 
Oft "n-#/X(D 

, »U^1 0 6 7 g, 1-^7^;U^D>^5 5 2 gfcijPA, h;PX>4 4 3 9m 
1 *J«ktf*4 5 2 8ml *iq^.T«S*f Lfc. rh5^ h U 7i=M^7^ Wt^y 
£A (0) 3 5. 8 g£Jn*.T;6>S#i&U 8 5~9 0'CT2iKll^bfc. 3 5^^ 
WSPa^jftb, *3 9 0 0ml Tifet£Lfc. ^t<D h)V3L>mm.*i'Vt> J !f)V<d 5 0 g 
*/HV>5«U h;H>lO0O0mlT«lfc. J £C>h)l>JL>mM&®9 0 0 g£ 

^1t>9 5 0ml$Mfc. Wti} Lfc|£il£3ii U ^>9 5 0ml 
Tife^U i 1 1: J: (3 afi@#i: UT^fc. ±K*fP* 2 0ff^fl:^*X 

15 0 1 g^ff/c 

'H-NMR (3 0 0MHz, CDC1,) 

58. 03 (1H, d) > 7. 88 ( 1 H, d) , 7. 85 ( 1 H, d) , 7. 62- 
7. 56 (1H, m) , 7. 5 3-7. 3 0 (7H, m) , 3. 36 (3H, s) 





s 




// 



COoMe 



(MAGOM) 




:»&U 7^->7A2 9 7 g, TH F 1 5 0ml, 1- 
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> 1 9 9 3 g/THF 1 0 0 0 0ml 0 — 7 0 GK-££^£i:;^<=> 2 . 5fl#r^T^ 

Tt, 7 0t:TimiWU, 3 0traTO^it:J;DGr ignardiEM 
Pfi^bfeo ^^S^bfeSiJ^^^X 7 5 0 gtTHF 2 3 0 0ml £ira*_£WL 
b> ^nCGrignard 2 0-2 5 "CTflUT L fc. 23-2 

5Trr2l$|B|fll#U 2 OtT-IffllLfc. 5tST«, 1NM18. 8m 

ffVi|aj«^*2 2 6 2 g*»fc. HPLC1^0gB^, ifit^ttMAG 
iJ^TC0 2^^(7)?FM% (fb^E, AG-1) (DM&W) (LCffi5iT"AG=18. 
5%, E=55. 2%, AG-1 = 18. 8%) T&ofc. 




±B&M&%9 112 0 g^X^y— ;i/9 4 0 0ml t^F#p$-&, faM& 2 ox:\zmw& 
, fh7bKo^»th'J'>A24. 9g*MT4 0'CI:#jaU 4H#ftg£jS2-a- 
fc. 2 0~25mm — &£Jft#L&. ^<Z>£JSt;*£*1 7 0 OmLCMt 
„ ^DD/JnJ1/A2 5 0 0m 1 TtttBU 7K1 2 0 Om 1 T2»L/: 0 «£Sr7£f*~> 

% (LCfflIlTAG=2 0. 6%, E=7 0. 9%) ±WBiSf££ 2 HJfT Wb 

^ AG tit^ECDUt^i 2 19 0 g£#/r 0 

Ofb^G, 'fb^Foo^) 





5 ik-£»WF 

^mm\z±mit^AG tit^E(Dm^ 1 090 g<h^zK^^on^^>i 1 

4 0 OmLM, 2 0~2 5X:-cm.Wls-D~D=7 yik-fctym^— 5^5 — h$gfo2 6 3 
Oml^l PtFlTiTlfco mTI&Tm. 2 0~2 5tT5 B#P^it^> 7k 1 9 0 0 0 
mLCfflUBS^TStfc, ^7DO*M7 5 0 0ml$MTittib« 7k 1 4 

(LCSSITG=2 9. 0%. F=5 2. 6%) ^#fc 0 ±tB^f££ 2 [elfTWfc 
^mGtF(DM^^2 0 8 2 s^mtCo 



15 ^#L^^^b7t7K3. 9 4 k g tTklHt^- h U 7 4 7 g OftO*.. 

7k^^iaMLfco ^n\z±Mit^mG (DU-^m 1 025 gSAn, h;ux>4 0 

0 OmLtMfh^^W^-OAS 0 2 g£inx.T5 O t C£T'#tSLfco 1 - 
^n^^>1 2 0 6 g$iTU 5 0 ~ 5 5 tt 2 B#P^itm^> 2 5 "C^-efcifl L 
fc, hJl/X>3 5 0 OmL t7X7 0 0 OmLSteTtil^itBb- 7kJi£ b;]/X> 
20 3 5 0 0mlT'2HIfttt)f, fiI§7X3 5 0 Om 1 T2 0$t# bfc. tiS«i7 
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MfcZ 2m7Wk&!VdG% 2 6 9 0 g&mtzo 

(m^H - 1 <D^m 

£<&m-£ J £fcKjfc&miZlk-&%G 1 3 2 0 g, m.7kiS? ua 8 3 0 0ml, 

M8 2 0 0ml£AtU 2 5t:TM^Lfc 0 ^^K^ag^ 8 1 6 g £AtU 5 
Or^^Lfeo EM^>^h'J>^7> ; EZ^A2. 2 3kgeDiT5 0t 
B^SfS^-fr^c,, tiaST^i, 7K3 2 0 0 OmLfcSJ^^&ilQ^MU W 
aB^Wffib, 7j(I$^DO*M2 0 0 0 0mlT«i, ^S^5%M^7K* 
^MJ^A7K^2 3 0 0 0ml bfc. ^<Df£, tK 2 3 0 0 0 m 1 , 5%^* 

U ^AtK^2 3 0 0 0ml, *2 3 0 0 0ml ^g^^bfc. ffiftm^^->^AT 
^£©:£bffi/&£^£#;co f <D«4»^^1t>2 0 0 0ml TS^^ 
Mffi£^bffl£/&tl£t#feo ±IB^*2HIff 7 9 7 g (LCSHfl 

: 9 5%) S:#fe 0 ^©^4^$* 7 O V h 7^ -T W, ^1r->T-f? 
^iS€'2[HlfT^a-fe@^l 2 2 4 g£#fc 0 LCMHiit-e{b^H^9 9. 5 2% tit 
^«W- 1 feiWb^ftW- 2^WT0. 1 5%&fcU3ftfc. Ctl^g^H- 1 t 
t5. 



117 (Wjfr-f-it^m 7 1 <D£-fi£) 

(1. 9 8g) . *3ckOt2, 2' -tft:US?;i, (1. 3 9g) *«i*b 
^fh7tHD77>180ml fc*«¥U&«, g*T;t7*iJ >^LT*rt$g*SJft 

b7c„ Sg*»B8SLTte*ViT, iffljSRSeotSTSIL, eotTt'x (l, 5- 
is?nj-s7?z;x.» (o) {Ni (COD),} (2. 4 5 g) an*., »s# 

bfcrt«S3ISII&RJE3ii:fc. SjC&|£, iOS*«E*Sa (192 513) £T^U 2 5 
%7>^=-Ti^l 2ml J— ;n 8 0ml /-f 2" 1 8 0m 1 ig^JgfK* 

KjrFbT«#bfc«, Wabfc«tJR*^abT2l^|BI«JBEftjH|b, K^^i7 1 

. 4x10*. Mw=4. 8x1 0 5 TSofc. 
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MM l l 8 (MftJ-ik^W 7 2 <d&j&) 

fc&®H (1. 9 8g) *>cttf2, 2' -tftfUv;P (1. 3 9g) SlttTKUfc^N 
7kF077>l 8 0mlC»D¥l/fc«, ^T/^'J >^LT^rt*S*tlftl/fc. 
5 ^.mmmMTF fc&^X . Z.<DmW.%:6 OTC^T^fiU 6 0t:TtfX (1, 5-y?n 
:*-^>>X» (0) (Ni (COD),} (2. 4 5 g) im*., tft#b&# 

5 3 PmS/S £JE», uOgMSSjl (IU2 5"C) STftiJU, 2 5%7> 
^XTtM 2 m 1 J— ;H 8 0ml />f^->^tfe*l 80ml ^^tfOlTF 

« 

10*, Mw=2. lxlO s T*^L 

^MFll^fflt/^cfb-a-^H^HPLC^L^t^^, LCBMT-ffr&4&H#*9 9 
. 86%, -fb-&«!lW- 1 fectmt^ftW- 2 *«-&W-7?0 . 0 6 %^tH$nfe. 



15 HMtfll 119 

It&WH 9. 8 7 5 g, 2, 2' -tftfUv 5 ^ 6. 9 5 8 g ^JifofcLfc^ h 5 1 
FD77>118 8mLMLfcl 1 3?HSf ffl^TFC&^T 6 0 t)$1?#fil, dCD 
^(3, If* (1, 5-y^Dt^yI» Xy^r;i/ (0) {Ni (COD) 2 } 
1 2. 2 5 3 g£jjn;b 3NpraSlSSli-3t. Slfc^ lOI^^ifiST^t, 2 
20 5 %T> ; E— 7*5 9 m 1 J— )Vl 18 8ml /-f ^">3^^*1 188ml 

^Tra«fc-&J«bfc%>© (fib, X^r— 0 9fg) 2A*7fti^l, Hl/X 
>1 5 7 5mll:»tL Mi 7^7<h6. 3 0 g^iP^.T3 OMJtb 

25 . 2 %^tK3 0 9 8mL<£in>L3I^Wfll^bfc^C*e*l^*bfc. O^T4%7 
>tz7*3 0 9 8mb£Jnx.> 2 l^fKift^ bfc^lC7KS*l^*bfc. 
-f 3->3£&>W$3 0 9 8mL*jtojUI$raiJI#bfc», zKS£Bfc£b}fc. fO^, Wttl 
*^^y-;U4935ml fc&JgbT 1 Bf rajft^b, WtBbfci5tlS*^jabT«BE$fe 
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»5ft£fi£fl: *$HMfc?&<»7 3 tP¥*) ©JRfittl 5. 4 6 0 gT 

n = 7. 8 x 1 0 4 . Mw=4. 1 x 1 0 5 T&ofc. 



NMRT.^ h;P©M3ec«fcO, S (Nl) ;fc«fctf (N2) £*-*H?*lH B , tC B 
i *5«fctfH B 2 iC B 2 TwU^Dh>*±tfUi3({i 3®NMRt:-^l:, @S^J*5=fc 



C B1 C B1 ■« 




CsHi7 C«H 



8 n 17 



CsH-|7 C«H 



8 n 17 

(N 1) 



7. 3 7ppm OHtt) > 12 5. 3ppm ( 13 C«l) <D&&\zmM2 tl. 




C 8 H 17 C 8 H 17 



C 8 H 17 C 8 H 17 



(N2) 

7. 5 4ppm OHW) . 12 5. 3ppm C 1 3 C ©SjSCSiSnt. 
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a; (ni) T3isn*flKitsc (N2) T«$ns«jjt©tfc<&*«e>fct^^, &jfcT2 

6 : 7 4T?*ofc. — 7j, 1 H^ffi 1 H- 1 3 C — ^TcffiHX^ (HMQCX^h 

;» l:*^t, yoh>H B i tRic B ! ©fflHtr— :/n h>H B 2 

t^^c B a ©«W£— ?©«#9fiifiw>S5t (ni) T*sna«Kits (N2) 

T2 6 : 7 4t*ofc. ^"7^ l^>3S-^"7^ W>3S^tt, Mfft-&*7 3^©t 
SlMtfiJ 1 2 0 

10 te^H (5. 0 g) , N, N'-tfX (4-yDt7i-;W — N, N'-t'X (4- 

6-^Wir;W -1, 4-7i^l/>y75> (2. 6 g) 
*5«£tf2, 2 ' — tftf'J (4. 5 g) §JJi*tfcfh7th'O77>7 0 0mLl: 

»»S6 0t:*T#IU tfX (1, 5->^Dt^^yX» ~y!r)\> (0) {Ni 
15 (COD) 2 } (7. 9g).JDA> #MLfc#£3H#|!a£jS£*&. EJ&«, (» 
2 5t) STftiflU 2 5 %T >^E— 7*3 OmL/^^;- ;I/&J3 0 OmLA ^> 
3S*ft*«9 3 0 0mLi^I4>IIiTUT 1 R#|iajft#Lfc&, Wttibfci£IR*3»L-T 
2B#^Mffi^b, -€-0^ h;H>3 5 0mLtiSj5PStTA^5l*fTK ^Wl* 
T;i/5^-*^A*MbTMiaU, 4 %T>^E-T7K^3 5 OmL^^JPX., 2 RtP^jt^b 

20 rcmzfcm&^vtco $5ntii(Mt>M7K^3 5 omL*fln;s.iisiHHi#i/ 
7ct£, zK®*^Lfc. *«B*^^y-;p7 0 om i i:«Tt, immmwv, mm 

-tn-^tLM n = 1 . 4x 1 O 4 , Mw = 5 . 4x 1 0 5 T&o£:„ 

25 

<2^t:-^©»«> 

NMR7^ WK£>MfI=fc 0, S (NI) , (N2) , *5«fcOt (N3) ^^tl^tl 

H B ! tc B ! , H B 2 <hC B 2 , *3=fcOT B 3 tc B 3 -?xkl.fz7°nh>&<kZ$&i 

30 tC^t^M/f^ctO, 
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CsH-17 C 8 H-|7 



C 8 H 17 C 8 H 17 



(N 1) 

5 7. 3 7 ppm OHftfl) > 12 5. 3ppm ( 1 3 C $tij) <D&&lZtiM&tl. 
2lf. 




CsHi7 C 8 H 17 C 8 H 17 C 8 H 17 

(N2) 



> 2 31^ 




(N 3) 



WO 2005/056633 



253 



PCT/JP2004/018865 



t>blZ7. 5 0ppm OHtt) . 12 5. Oppm ( 13 C#) <D&&\zmW£tlfc. 
H B ! tR$C B ! (DfflHb°-^7 0«^^i:, ynh>H B 2 tM$C B 2 *5<ktf:/ 

nh>H B 3 tmmc B 3 offl^tf-^o^^?im^?)> s (ni) x-m-zn&mmt 

5 ^ (N2) (N3) T^^n^MoD-erfttcDirb^^^feii^^, i5:tbT-l 5 

^Jfifll 12 1 

10 iff IB, Mtt^ik^ 3 3CDNMR7^ h;i/£±fB^L;^&ir$iJ^b£:„ 
<2^?tf"^(Z)ijS®> 

NMRX^^ h;PCD«{Cj; 0, it (Nl) , (N2) , (N3) (C^n^tl 

H B ! £C B i , H B 2 <hC B 2 > feitfH B 3 <hC B 3 Tr^Ufc^n h >*ct^ 
sill 3<DNMRt°-^ t@B»=t^^I^{Cj;^^^WJ$nfCo 2*%NMRS 

2^T 



(N 1) 

20 7. 3 7 ppm (^W) > 12 5. 3ppm ( 13 C$ft) cD3£,£U::fi$!]£ tU 
2j^p 
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15 



20 




CsHi7 C 8 H 17 



C8H17 C 8 Hi 7 



B 2 



(N2) 




8^17 ^8^17 



. (N3) 



£fcfc7. 5 0ppm OHfcil) ,12 5. Oppm ( 13 CI4) ©^icSiWStlfc. 



io h B , tmmc B i <DffiM¥—?<Dmft&m. ynh>H B 2 <t^^c B 2 *ct^7'D 
h>i-i B 3 t^c B 3 (Dmm¥-?(Dmtt&%.frt>, (nd T^snsfltistit 



(N2) 43«ktfj$; (N3) T**tl*«ii©'&W-i:Olt**«>fci:^^» SUfC 1 7 : 



8 3T*o&. ^-^^l/>^-^"7^1/>i 



mm 122 

<2^t°-^7(D'jS®> 

nmrx^^ K;i/OTOtCct s (nd , (N2) , *5=ttx (N4) t^n-fn 
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5 



10 



2 ST 



Hbi H B1 

/ \ 




CeH 17 C 8 H 17 



^8^17 ^8^17 



(N 1) 



7. 3 7ppm OHM) > 12 5. 3ppm 0 3 Cift|) ©^fcHrUJ^tls 
2jS^ 




C 8 H 17 C 8 H 17 C 8 H 17 C 8 H 17 

(N 2) 

©S4"l:H B 2 T^tl^D h>tC B 2 3©ffi|SNMRt 0 — ^ 




8^17 ^8' '17 



(N4) 

t fctC 7. 5 1ppm ( l Htt) , 12 5. 2 p p m ( 1 3 C iftlj) ©^lC«iH|$nfc. 
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h b l t^mc B ! ©«wt:-#©i»#asflk 7 p nh>H B 2 £#&sc B 2 &=ku^°n 

(N2) *3J:^ (N4) T*m$n%>ffiM<D'eiBYL<Dtt$:3ltbtz£Z?>. &JfcT 1 4 : 



MM 12 5 

10 i^^fc H-^^nfc (ttJSinO. lQcmOT) n-iy'Jn>St^-h1 

iU ^©_h^>U 3>^fbjg|£^iMbfc<£D 2 0 Onm©J|*T'Miy*-higI 

4 4T-^bfe^^>T-fk-g-#l3 4 £ h;i/X>t 1 . 0 w t %©?lJgT}&fi?U 0. 2u 

20 ^T1«#^£ttJf £Jl2j&L/i„ £©i^5H^£M©±f3jf^^&KJ;D> 

5nra, f©±l;M4 0nmitL, V— XM&=tt£ H >«S£7P/&U 
^■nmii^hy> c J7,^^W^tz (H5) , ^©i:*©^©? 1 ^ *;MB« 2 0 0 0 
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